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ISSUED WEEKLY 


THE ROMANTIC PHASES OF ENGINEERING. 

This is a commonplace world we live in—at least, so it 
seems to those of us who are doing every day what comes to 
hand, and who seldom stop to take a look around and see what 
others are doing and how fares the world. Familiarity, it is 
said, breeds contempt, and all things seem common if seen often. 
Some of us wish, with McAndrews, for some one to sing the 
song of steam, the song of modern engineering; to tell us of 
the picturesque sides of our daily life; to throw around familiar 
objects a veil, which, by rendering them less distinct, brings 
out the romantic sides. Yet there are many ordinary things 
which are as wonderful as the old fairy tales. And was Aladdin’s 
lamp so very wonderful? ‘To-day we touch a buiton when a 
messenger is needed ; we press another, and the room is flooded 
with light. 


ment was of any value for illuminating a dark room. Our slaves 


It is not recorded that Aladdin’s old brass imple- 


of the lamp do not terrify us by their horrid appearance: they 
are placed afar off in a home of their own and are always ready 
to furnish us with light and heat at any time of the day or 
night. Is not that simpler and more direct than to have to carry 
an ugly piece of brass about with us, which, when rubbed, did 
not give what was wanted, but merely brought the servant? 

And was the magic mirror so much superior to the telephone ? 
Who would not prefer to talk with his friends to merely seeing 
them dimly through a clouded mirror? ‘Truly the telephone 
is one of the most romantic devices that has ever rewarded man’s 
endeavors. And yet the magic mirror, while it seems improbable 
to-day, is not impossible, for some little discovery may lead to it; 
but even then it would only supplement the telephone. 

And in what way was the fairy boat or coach superior to the 
electric launch or automobile? True, the rider did not know 
how or why it moved! But this same advantage holds for many 
who to-day use these very equipages. And one can easily believe 
that we are not far from the true flying machine, although the 
latter, if it ever be brought to a state of practical utility, will 
most probably draw its power from odorous gasolene or cursed 
alcohol, two of the most despised fluids known to-day. 

The mistake which has been made by the engineer is due to 
his wish to have all share the benefits of his magic hand. Had 
he been content to build a single electric car for his own use, 
and allowed no one else to ride, the novelty would not have worn 
off. For does the substitution of the unseen motor for the labor- 
ing and dust-raising horses render the electric motor any less 
romantic than the stage coach of old? 

This same spirit has brought the engineer. into ill-favor with 
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others who think that Nature’s crude wastes are of greater value 
to humanity than the work which might be done instead. It is 
better, they say, to leave the water powers alone, although they 
might be used to heat and clothe many who would otherwise 
lack these comforts. But is it not the engineer’s duty to take 
advantage of every one of Nature’s gifts for the benefit of his 
fellow creatures? Has not every stream a duty to perform, just 
as well as the land which borders it? Should not the spirit of 
the Chattahoochee be that of all streams? 
But, oh, not the hills of Habersham, 
And, oh, not the valleys of Hall 
Avail: I am fain for to water the plain. 
Downward the voices of duty call— 
Downward, to toil and be mixed with the main, 
For the dry fields burn, and the mills are to turn, 
And a myriad flowers mortally yearn; 
And the lordly main from beyond the plain 
Calls o’er the hills of Habersham, 
Calls through the valleys of Hall! 





THE REASONS FOR THE GREAT ELECTRICAL DE- 
VELOPMENT. 

In looking back over the past twenty-five years to take stock 
of what has been accomplished in the application of electrical 
methods, one of the most astonishing features, which time and 
again impresses itself upon the reviewer, is the remarkable rate 
at which this development has gone on. This is true of nearly 
all of those which may be called the modern applications, and 
which form a group that practically includes all, with the ex- 
And 


not only has this growth taken place at a marvelous rate, but 


ception of the telegraph and the electroplating industries. 


the rate itself has been increasing, until one wonders what the 
end will be. 

The question very naturally arises, then, what have been the 
reasons for this? Why is it that the introduction of the electric 
motor has gone on at a rate far greater than that accompanying 
the introduction of the steam engine? The latter marked the 
heginning of a great industrial period, a period during which 
The 


steam engine, it must be remembered, gave us an entirely new 


hand labor was largely superseded by that of machines. 
source of power. Previously the only power worth considering 
was that of the waterfalls, and these, when they existed, were 
The factory had 
to be placed where the power existed; there was no alternative. 


often in inaccessible or inconvenient places. 


The steam engine, however, changed this, and it became possi- 
ble to place the factory or mill where most convenient and to 
bring power to it in the form of coal. This advance has been 
a controlling influence in industrial development; yet the in- 
troduction of the steam engine, even after it had been reduced 
to a practical form, was slow compared with the rate at which 
the electrical systems have grown. 

Why should this be? It is, of course, true that mechanical 
arts were well advanced when the electric motor was invented, 
and when it was found that the motor was better for certain 
purposes than the steam engine the former naturally took the 


latter’s place. But this change constitutes only a small part 


of the great electrical development. The motor is used as well 
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for purposes in which the steam engine never succeeded, and 
other entirely new arts have come into existence, been perfected 
and spread at the same astonishing rate. 

There is one fundamental reason for this: it is the ease 
with which electric power is distributed. When one uses a 
steam engine it is generally necessary to develop the power ai 
the point where it is to be used or at least within a short dis- 
tance. In general, every user of power must make his own 
With electric power, on the other hand, distribution 
is easy. It can be produced at any convenient place, easily car- 


power. 


ried where needed, and easily subdivided. A large power sta- 
tion may be placed where coal and water are accessible, and 
power from this be used throughout a large area for driving 
mills, running elevators, operating railroads, turning the little 
office contrivances and fans, and lighting the streets and homes 
of the cities. And if a water power exist, it matters not very 
much where it be, provided only it is within a hundred miles 
of the place where power is wanted. In other words, the elec- 
trical system is merely a means of distributing power ; it is not, 
as was the steam engine, a new source of power. And, more- 
over, the power generated in the largest station is suitable for 
performing the smallest offices in the remotest corner of the 
district. 

And the same is true of the other industries, such, for ex- 
ample, as the telephone. It is the ease with which electrical 
disturbances set up in a wire at one point—in other words, 
electrical energy—may be transmitted to another point and 
utilized which made the telephone possible. It is the ease with 
which any one with a teiephone can almost instantly reach any 
other telephone user that has led to the marvelous spread of the 
telephone. ‘Telephone systems are, in fact, special cases of elec- 
trical generation and distribution. The electric railway is an- 
other peculiar case. Here the requirement is that the power 
be delivered to a moving vehicle. The electrical system is the 
only one which has been devised which is flexible enough . for 
use under all conditions. 

There is, it seems, but one exception to this general princi- 
ple, and that is the electrochemical industries; but even here 
the ease with which the energy of waterfalls may be delivered 
at the chemical works has been largely accountable for the great 
growth of these industries, though in this case electrical energy 
is not used as a motive power, but in place of other processes 
for producing chemical reactions. 

The ease of transmission and distribution—what is fre- 
quently called the flexibility of the electrical system—is there- 
fore the reason for the growth. When, in addition, it is remem- 
bered that the electrical systems which have been devised are 
safe, noiseless and clean, and that therefore they are suitable 
for all kinds of work and for all classes, one understands why 
they have carried all before them; why they are the best for 
the palace and the factory, for work on the street and on ship- 
board, for transporting heavy freight and conversations. 

A phase of this development which is frequently overlooked 
is the springing up of a commerce in power. Heretofore men 


dealt in materials, and when they needed power they made it. 
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Now one buys his power from companies who have made a 
specialty of its manufacture, and who deliver it when and where 
it is wanted, and in the kind and quantity desired. This is an 
entirely new branch of industry, and is one which is becoming 


daily more important. 





THE EFFICIENCY OF TURBO-ALTERNATORS. 

The advent of the steam turbine into the field of motive- 
power engineering has resulted in many changes in power plant 
design, but perhaps the most significant departure from previous 
practice is in connection with the design of electric generators 
for direct connection to turbines. The increase in speed has 
been so great that entirely new designs of generators have been 
necessary to meet the requirements. In some cases the speed is 
fifteen or twenty times as great as would be required for the 
same size of dynamo driven by a reciprocating engine, and this 
fact has seriously prevented the attainment of the fullest success 
so far in the design of direct-current generators of large size for 
turbine operation. 

On the alternating-current side the most striking change in 
generator design has probably been the reduction of the revolving 
poles from forty-eight, or even higher in some cases, to four 
or even two. Such a change involves many new designs before 
the same close agreement in the performance of similar machines 
can be reached, in comparison with older types of dynamo. Con- 
sidering the short time in which designing engineers have been 
at work upon turbo-alternators as contrasted with “standard” 
direct-current and alternating-current machines built for slower 
speeds, it is evident that excellent progress toward uniformity 
has been made when we compare like machines under test. 

Thus, two 500-kilowatt, two-pole, sixty-cycle alternators of 
the same make recently tested for a turbine power station were 
found to agree quite closely in performance. When running at 
their normal speed, 3,600 revolutions per minute, and excited 
to normal potential, 2,300 volts, the rise in voltage from full to 
no load at 100 per cent power-factor was 10.6 per cent in 
When 


excited to 2,000 volts the rises were sixteen and fourteen per 


machine A and 9.8 per cent in the case of machine B. 


about as 





cent respectively. At eighty per cent power-factor 
low a figure as would be likely to occur on any modern system, 
even for a short time—with excitation to 2,300 volts the full load 
to no-load voltage rise was 25.6 per cent in A and 23.6 per cent 
in B. With excitation to 2,000 volts at eighty per cent power- 
factor the rises were 34.5 and thirty-three per cent. Such close 
agreement as this argues well for the successful operation of the 
machines in parallel. Comparatively little difference is seen in 
At non- 


inductive full load one alternator required 49.9 amperes in its 


the amount of current required for field excitation. 


revolving field, and the other 52.5 amperes. At eighty per cent 
power-factor and full load A required sixty-one amperes and 
B 64.2. 

The efficiencies under test were also interesting in their sub- 
stantial agreement. At twenty-five per cent of normal load A 


developed an efficiency of eighty-six per cent against eighty-five 
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per cent for B. At half load the figures were ninety-two for both 
machines, and the guarantees were exactly equalled. At seventy- 
five per cent of normal load A’s efficiency was 94.3 and B’s 94.4 
per cent, the guarantees being ninety-four per cent. At full 
load the test showed 95.2 and 95.4. per cent for A and B, the 
guarantee being ninety-five. At twenty-five per cent overload 
both alternators gave ninety-six per cent efficiency. These fig- 
ures were quite as close in agreement as those of the exciters 
purchased for the installation, and when one considers the diffi- 
culty in getting precisely the same magnetic characteristics and 
mechanical dimensions in two generators of similar design, the 
comparative newness of the bipolar turbo-alternator and the 
possible accuracy of the tests, it is evident that these machines 
have reached a very high standard of reliability in design. 





A GOOD FIELD FOR THE FLAME ARC LAMP. 

The flame arc lamp, with its enormous volume of light and 
its brilliant yellow color, has heretofore been used mostly for 
advertising purposes, where the light is not only useful, but 
the striking character of the lamp is intended to attract notice. 
There is, however, one field in which this lamp may be used, 
and is being used, most effectively. This is for lighting ground 
where work is being carried on at night. In New York city 
the work of building terminals for the tunnels under the two 
rivers is being pushed as rapidly as possible. Night work is, 
of course, the rule, and here, in one case, at least, the flame are 
is a great help. A number of these lamps are suspended well 
above the ground, and the quantity of light given out makes it 
possible to carry on the work almost as easily by night as by 
day. For such work the yellow color of the light seems rather 
to be a help than an objection, since nearly all the materials 
handled are brown or yellow, and hence reflect a larger portion 
of the light than would be the case were the mercury arc or the 
ordinary arc lamps employed. The effect of these lamps is very 
striking. In approaching the place at night one seems to be 
coming out of a dimly lighted passageway into a spot brilliantly 
lighted by the summer sun. 








ELECTRIC DOCK EQUIPMENTS. 

For carrying out the work of handling materials in large 
manufactories or ship yards, the electric motor seems to have 
driven out all competitors. When the area to be covered is large, 
or the distances of travel great, the ease with which power may 
be delivered to the electric motor gives it a great advantage. The 
same is being found true in other situations where a large 
This is 
particularly the case in large shipping docks, where cranes of 


amount of material must be handled expeditiously. 


all types are necessary to handle large freight, and conveyers 
for handling smaller packages. Here also electrically driven 
capstans prove invaluable for warping vessels into the dock and 
for moving cars on the railway sidings. It is noteworthy in 
some cases that the electric motor has driven out of use its 


steam and hydraulic competitors, because it works quickly, can 


be overloaded safely, and is easily moved from point to point- 
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What Hath Been Wrought. 


A Quarter Century’s Progress in the Applications of Electricity. 








By the Technical Editor of the ELECTRICAL REVIEW. 


HEN, in the spring of 1844, 
W Morse completed the first mag- 

netic telegraph line in the world, 
and thus started the thin edge of a wedge, 
the effects.of which were destined to be 
felt throughout all branches of human 
activity, the first message sent over the 
line was, “What God hath wrought.” 
This issue of the ELxctricaL REVIEW 
commemorates the twenty-fifth anniver- 
sary of its establishment, and it there- 
fore seems proper to glance back over 
these years and see what hath been 
wrought in this quarter-century. A com- 
plete review of all branches of electrical 
application would fill many volumes, but 
it is possible, in a limited space, to bring 
out those phases of this marvelous growth 
which have been most significant. 

In order to understand fully this de- 
velopment, to see wherein it differs from 
that of other industrial advances, it is 
necessary to glance still further back and 
see what were the conditions during the 
period preceding 1882. 

Electrical phenomena, in some form or 
other, have been known for ages, but they 
merely called forth comment from the 
early philosophers. In the last half of 
the eighteenth century frictional elec- 
tricity began to attract the attention of 
students of natural philosophy of those 
days, but it is not probable that con- 
tinued investigation of this phase of elec- 
trical action would have produced results 
of much every-day value. In fact, it is 
only very recently that static electricity 
may be credited with practical applica- 
tions. 

But an accident noticed by Galvani 
started research in another direction, and 
through the efforts of Volta and others, 
produced the primary battery, our first 
source of electricity in quantity. This 
was a mighty step forward, because now 
it was possible to obtain electrical energy 
in large quantities. But there was one 
defect fatal to the application of the new 
power in industry: The power thus ob- 
tained was costly. 

This defect, however, in no way inter- 
fered with the scientific study of elec- 
trical phenomena. There were, of course, 


in those days no mechanisms capable of 
utilizing this power, but these were forth- 
coming before very long. The galvanic 
battery was devised in the last year of the 
eighteenth century. The magnetic effect 
of galvanic currents was noticed, and the 


electromagnet was invented during the 
next twenty-five years: Given a battery 
and an electromagnet, motors could be, 
and were, constructed. But the cost of 
the electric current prevented these from 
being employed in other than experi- 
mental uses, and the development of the 
motors was not carried far. 

There was need then for the next step 
in advance, a step which would give us 
a cheap means of obtaining electrical en- 
ergy. Whether this need was distinctly 
felt can not be said, but there were not 
wanting inquiring minds who asked the 
question, if an electrical current produces 
motion, may not this action be reversed ; 

















Lorp KELVIN, 
Scientist and Philosopher. 


is there not some way of moving a device 
so that a current will be started? It was 
Faraday who answered this question, 
after a dozen years of constant effort. He 
found a method; he discovered that a cur- 
rent could be started: by moving a body 
in a magnetic field, conditions, of course, 
being such that the current could flow. 
This was in 1832. It constituted another 
of the great stepping stones, but there 
still remained the next: Means must be 
found for putting Faraday’s discovery 
into practical form. This. was not forth- 
coming until 1868, but during this period 
progress was being made in other direc- 
tions. The telegraph was invented and 
progress made in other directions, so that 
when Gramme devised his dynamo its sig- 
nificance was immediately recognized, and 
thereafter progress went on at a vastly 


greater rate. The fact that this mechan- 
ism was reversible, and could be used as 
a motor, was soon discovered, and thus 
all the essentials for applying the new 
power to every-day work had been brought 
forth. It must be recalled also that Fara- 
day discovered the principle of magnetic 
induction, which laid the basis for alter- 
nating-current transformation. Previous 
to Gramme’s invention magnetic dynamos 
had been in use, but they had not led to 
much advance in the art of producing 
electrical energy. 

Thus, in the early seventies of the last 
century, the principles of electrical appli- 
cation had been evolved, and there only 
remained the working out of systems, the 
improvement of devices so as to make 
them practical, and the devising of meth- 
ods to reduce the cost of the new power, 
however used, to a point where it was 
feasible to introduce it. 

By this time the telegraph was well 
established both on land and under water. 
The next steps were the invention of the 
speaking telephone by Bell, and the de- 
vising of a system of are lighting by 
Brush. These were followed by the in- 
candescent lighting system of Edison. 
These three applications had been worked 
out and were just gaining a foothold 
when the first issue of the ELectricaL 
Revirw appeared. The telephone of those 
days used the Bell receiver and a battery 
transmitter; the switchboard was in the 
first stages of development; practically all 
circuits used the ground return, and all 
wires were overhead. There were about 
180,000 instruments in use in this coun- 
try, an exceedingly satisfactory showing 
for the first six years of growth. Various 
systems of arc lighting had been more or 
less perfected. All employed special dy- 
namos of peculiar design and an open 
arc lamp. This system of lighting was 
being introduced for street illumination. 
Various features of the incandescent sys- 
tem had been worked out after much 
labor, and the first central station was 
being constructed. In fact, it was on 
September 4, 1882, that the Pearl street 
station of the Edison system in New York 
city was opened. Thus three important 
applications had been started through the 
tireless efforts of inventors who seemed 
proof against all disappointments and dis- 
couragements. Their foresight was good ; 
they had perhaps played the most impor- 
tant part in opening what will certainly 
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be known as the electrical era. Yet they 
could not have dreamed how wide the in- 
fluence of their work would be; how it 
would be felt throughout the entire civil- 
ized world and would leave untouched 
hardly a single line of human endeavor. 
At that time there were also others who 
believed that the new power could be ap- 
plied in other ways. And yet the elec- 
tric motor was a toy. 

The next year, 1883, is significant, be- 
cause it was then that the first promising 
attempt was made to apply the motor to 
railway work. Siemens Brothers, of Ger- 
many, during this year opened a small 
third-rail system at the Giants’ Cause- 
way, Ireland, and at the Chicago Exposi- 
tion an electric locomotive was shown by 
Edison and Field. Leo Daft built a small 
electric line at Saratoga Springs, N. Y. 
These were the first experiments with the 
electric railway on a practical scale, but 
it was not until some years later that a 
system had been sufficiently developed to 
enable it to enter into competition with 
other methods of traction. The year is 
nevertheless significant as marking an im- 
portant phase of development, for it was 
then that the system was brought to pub- 
lic notice. 

The next year, 1884, witnessed further 
efforts to perfect an electric railway sys- 
tem. The Siemens Brothers again took 
an important step by introducing an elec- 
tric system on a horse-car line connecting 
Berlin and Charlottenburg. The first 
conduit system was laid down in Cleve- 
land, Ohio, by Bentley and Knight, while 
the forerunner of the trolley system was 
constructed by Henry at Kansas City,, 
Mo. : 

At this time the new systems were at- 
tracting considerable attention, and this 
was much increased by the electrical ex- 
position opened in Philadelphia, Pa., un- 
der the auspices of the Franklin Insti- 
tute. This not only opened the eyes of 
the public to the possibilities of the elec- 
tric motor, to the importance of the tele- 
phone and the electric lighting industries, 
but it resulted in an important move- 
ment. A national congress of electricians 
had been authorized by the federal govern- 
ment, and the bringing together of men 
from all parts of the country who were 
interested in applications of electricity 
and the study of electrical science result- 
ed in the founding of the American Insti- 
tute of Electrical Engineers, a society 
which has played an important part in the 
history of the electrical industry. The 
year 1885 also witnessed the founding of 
- another influential electrical society—the 
National Electric Light Association, 


ELECTRICAL REVIEW 


During these years the electric lighting 
industry, as well as the telephone, were 
making much advance, but it was mostly 
in the perfecting of the systems, and no 


. 

















CHARLES FRANCIS BRUSH, 
Inventor of the Are Lighting System. 


great event stands out. The electric rail- 
way, however, was still in the experi- 
mental stage, so that undertakings, though 
really small, were of comparative im- 
portance. It was during 1885 that the 


























~ 


JOSEPH W. SWAN, 


Prominent in Developing the Incandescent 
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first commercial electric railway was start- 
ed in this country—a short line between 
Baltimore, Md., and Hampton. The sys- 
tem was installed by Daft. It employed 
a central third rail, and the cars were 
drawn by small locomotives which ree 
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placed horses. It operated with some suc- 
cess for over a year, but finally was aban- 
doned, as it had fallen into disrepair. 
During the same year an underrunning 
trolley was tried on a short road at To- 
ronto, Ontario, and Frank J. Sprague 
read a paper before the American Insti- 
tute of Electrical Engineers discussing 
a proposed electrical equipment for the 
elevated roads in New York city. During 
1886 Sprague carried out experiments on 
the elevated, placing his motors on the 
car trucks; but it is the year 1887 which 
marks the closing of the experimental era 
of the electric railway and the opening of 
the actual introduction of the system, for 
it was then that Sprague made a success 
of an overhead trolley system installed at 
Richmond, Va. The undertaking was 
large, as there were fourteen miles of 
track. The system adopted was essen- 
tially that known as the overhead trolley. 
From this time on the most striking fea- 
ture of electric railway development has 
been its rapid and wide introduction. The 
various parts of the equipment, of course, 
have undergone much improvement, but 
it was not until some years later that any 
radical change was proposed. It is worthy 
of note, however, that in 1888 Daft oper- 
ated the Ninth Avenue elevated line in 
New York city with the first large elec- 
tric locomotive. His motor was capable 
of drawing six cars at a speed of forty 
miles an hour. 

In the electric lighting industry several 
significant events had occurred. In 1885 
the storage battery was for the first time 
added to an electric lighting plant, this 
being at Phillipsburg, Pa. Of late years 
the storage battery has become an im- 
portant part of the station equipment. 
During the same year the Westinghouse 
Electric and Manufacturing Company 
was founded as an outgrowth of the old 
United States Electric Light Company, 
and has since grown to be one of the great 
electrical companies of the world. At 
this time also the same company intro- 
duced the alternating-current lighting 
system devised by William Stanley, and 
thus started the rivalry between the two 
systems—alternating and direct—which 
has not yet ended. 

About this time the rapid growth of the 
telephone systems required so many wires 
overhead that the necessity for placing 
them underground was recognized, and 
the work was in progress. 

The next few years were years of great 
commercial development, but a few im- 
portant developments stand out. In 1888 
Nikola Tesla described his polyphase sys- 





Institute of 
Electrical Engineers, thus giving the al- 
ternating system a means of competing 
with the direct-current electric motor, 
which was somewhat slowly coming into 
use for small power purposes. During the 
following year an important step in the 
utilization of water power for producing 
electrical energy was taken when a com- 
mission was organized to study the prob- 
lem presented by Niagara Falls. Water 
power had previously been used for driv- 
ing dynamos, notably for the Giants’ 
Causeway Railway; but now it was just 
being realized that cheap electric power 
was destined to be a valuable boon to in- 
dustry. Particularly would it bring to 
cities a much-needed supply. Already the 
effects of the electric. railway upon city 
life were being felt, and the importance 
of providing better lighting, both in the 
homes and on streets, was well realized. 
Not only was greater comfort to the citi- 
zens thus secured, but work was made 
easier in innumerable ways, and the 
streets were made safer. There can be 
no doubt that the electric lighting of 
streets, as well as the electric railway, have 
been powerful factors for improving thor- 
oughfares ; and, as a result of this, atten- 
tion was given to cleanliness and sanitary 
conditions. 

In 1889 the Thomson-Houston Com- 
pany took over the Brush Company, thus 
beginning a series of consolidations finally 
resulting in the formation of the General 
Electric Company in 1892, the influence 
of which has been wide in developing and 
introducing electrical methods. 

The study of Niagara Falls as a possi- 
ble source of power marks the beginnings 
of electrical transmission of power. To 
he, successful, a high potential was essen- 
tial. The first serious attempt was made 
in 1891, in California, the pressure then 
being 10,000 volts. Lack of financial sup- 
port rendered the attempt a failure, but 
in the following year a polyphase system 
was installed for transmitting power to 
Pomona, Cal., and the vear after, 1893, the 
contract for the first Niagara Falls plant 
was let, the plans being upon a scale at 
that time stupendous. The development 
of 50,000 horse-power was contemplated 
in generators rated at 5,000 horse-power 
each, figures which inspired considerable 
awe in those most familiar with electrical 
work. This plant was actually put in 
service in 1895. Power was transmitted 
to Buffalo, N. Y., and, contrary to ex- 
pectations, the establishment of metallur- 
gical and electrochemical industries in 
the immediate vicinity of the power-house 


tem before the American 
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created a local demand of much greater 
importance than that of Buffalo. The 
possibility of this had been in mind, but 
it had at first been thought that the trans- 
mission of power would be the most im- 
portant feature. Thus another great 
branch of the electrical industry had been 
fairly launched. 

In the meantime the telephone, electric 
lighting and railway industries had wit- 
nessed significant developments. Bell’s 
fundamental patent expired in 1893, and 
during the preceding year independent 
telephone companies had been organized 
in expectation of this event. During 1892 
also the long-distance system had been 
rapidly developed, so that then communi- 
cation had been established between Chi- 
cago and Boston. 

The most important event in electric 
lighting was the bringing out of the long- 
burning enclosed are lamp in 1892. 

In 1893 the World’s Columbian Ex- 
position was opened at Chicago, and the 
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electrical features of this exposition were 
noteworthy in many respects. The elec- 
tric lighting system offered opportunities 
for decorative illumination which were 
utilized with wonderful effect, and the 
electric intramural railway was notable 
for the size of its equipment. In the early 
vears of development the electrical engi- 
neer was hampered somewhat to find a 
suitable prime mover for his generators. 
The latter were necessarily comparatively 
small, and ran at a high speed. Belt driv- 
ing was necessary, and the demand for 
well-governed, high-speed engines led to 
a remarkable development in this branch 
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of mechanical engineering. There were, 
it is true, exceptions to this method of 
driving, but throughout the eighties. that 
generally adopted was by belts connected 
to a large flywheel or through a counter- 
shaft. At the time of the exposition at 
Chicago the increasing size of the genera- 
tors made it desirable to do away with 
belting and drive them directly from the 
engine. Since then this tendency has 
largely prevailed, so that except for spe- 
cial cases or very small dynamos, the di- 
rect drive is almost universal. 

An event of much importance which 
took place during the exposition was the 
holding of the International Electrical 
Congress. In. this electrical engineers 
from all parts of the world came together 
to discuss matters of importance and to 
hear papers upon new developments. The 
first steps towards adopting an interna- 
tional system of units were then taken. 

The electric railway was now becoming 
the standard method of propelling street 
cars in cities. It had practically but one 
competitor—the cable—and was rapidly 
demonstrating its superiority over the lat- 
ter. In 1894 two important steps were 
taken. One was the construction in 
Washington, D. C., of a complete conduit 
system, the conductors being placed under 
ground and no overhead wires being al- 
lowed. This system was introduced later 
into New York city. So far as the mere 
moving of the cars is concerned, it pre- 
sents no advantages; but when the im- 
portance of the system warrants the ex- 
pense, it complies with that desirable 'con- 
dition of avoiding any overhead wires 
within the city proper. 

During this year also the first system 
of heavy traction was installed on a sec- 
tion of the Baltimore & Ohio Railroad, 
through the new tunnel which that road 
had driven under the city of Baltimore. 
Due to the length of this tunnel and the 
difficulty of securing ventilation on ac- 
count of the city’s requirements, large 
electric locomotives weighing ninety-six 
tons apiece were introduced for hauling 
the steam trains through the tunnel.’ This 
system is still in operation, although there 
have been some modifications in the type 
of locomotive employed and in the method 
of collecting current. 

The electric railroads were now reach- 
ing from the cities out into the country. 
They were connecting the neighboring vil- 
lages with the city, and these were the 
beginnings of the interurban roads, which 
have since spread so rapidly. At this 
time also the system had’ turned the 
human tide from the cities toward the 
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country; it had made it possible to live 
some distance from the place of working 
and not waste too much time in traveling 
io and fro. The suburban sections of all 
large towns began to grow rapidly. Cities 
which before had been of secondary im- 
portance now became important as places 
of residence, and the necessity for living 
in apartment houses, disappeared, except 
in some less fortunately located towns. 
During this year, 1894, a discovery was 
imade which rapidly became of incalcu- 
lable value. It had been noticed by Roent- 
gen that an electrical discharge through 
an exhausted tube set up some form of 
radiation which penetrated bodies opaque 
to visible rays. The ease of penetration 
varied with different substances, flesh be- 
ing more transparent than bone. These 
rays, called by the discover “X-rays,” 
also brought about the chemical action 
necessary for photographing. Thus it be- 
came possible to examine bones and other 
bodies within living tissue without injury 
to the latter. The benefit to surgery can 
hardly be overestimated. The applica- 
tion of this effect has developed marvel- 
ously since the discovery, and the X-ray 
equipment is now one of the most essen- 
tial appliances for all modern surgery. 
During this year the first use of elec- 
trical discharges through exhausted tubes 
as a means of illumination was made on 
a large scale. This was the result of the 
labors of D. McFarlane Moore. To-day 
his system, in its improved form, is find- 
ing wide use in many locations where its 
peculiar features are advantageous. 
During these years of marked activity 
in the telephone, electric lighting and elec- 
tric railway industries the telegraph had 
forged ahead steadily and on a solid basis. 
Compared with the telephone the develop- 
ment was slow, but this was due to the 
marvelous rate at which the latter grew. 
There had been no great changes from 
the systems well developed previously. 
There had been devised several methods of 
machine telegraphy, but none had come 
into use; in fact, up to the present time, 
while there are a number of beautiful sys- 
tems, the old and simple methods are still 
employed. ‘There had been one change: 
The introduction by Field, in 1879, of 
the dynamo in place of the battery, which 
effected a considerable economy in the 
cost of power and saved much space in 
the companies’ buildings. But the system 
was essentially that which had been used 
for about twenty years. In 1896, how- 
ever, there came a suggestion of a new 
system. Late in the eighties Hertz, fol- 
lowing Clerk Maxwell’s analytical argu- 
ments, had shown experimentally the ex- 
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istence of electrical waves in the ether. 
The possibility of utilizing these for com- 
municating at a distance, without inter- 
vening wires, had been suggested; but it 
remained for William Marconi to devise 
a system which pointed the way to the 
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solution of this problem. His system, con- 
sisting of an antenna in which oscillations 
were set up by means of an electrical dis- 
charge across an air-gap, and a receiving 
antenna associated with a device sensitive 

















to the electrical disturbances which the 
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waves set up in it, is essentially the sys- 
tem in use to-day, although numerous in- 
ventions have vastly improved. the methods 
of producing oscillations and increased 
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That 
used by Marconi was the so-called coherer, 
a device discovered by Branly. Marconi 
succeeded in transmitting signals across 
short distances. His results drew many 
other workers into this field, and the 
progress since then has been rapid. Each 
succeeding year has seen greater distances 
covered, until, in 1901, Marconi himself 
first transmitted a signal across the At- 
lantic Ocean. The following year com- 
munication was maintained with the 
steamship Philadelphia until she was 
1,500 miles away from the sending sta- 
tion at Poldhu, Cornwall, and later in 
the year communication was established 
between Poldhu and Glace Bay, Nova 
Scotia. Since then communication across 
the ocean has been established by others 
also, but the system has not yet been put 
into actual service. This method of com- 
munication is one of the great achieve- 
ments initiated during the last part of 
the nineteenth century. 

During 1902 the first cable across the 
Pacific was laid, thus completely encir- 
cling the globe, and the first message was 
sent around the world. During this year 
also the first section of the American 
Pacific cable was laid to Honolulu. This 
cable was completed during the following 
year. 

Since the starting of independent tele- 
phone companies in 1892 this movement 
spread rapidly. In 1896 the independent 
companies formed an association to pro- 
tect their interests. By this time the 
telephone system had been greatly im- 
proved. The introduction of paper-in- 
sulated cables had cheapened the construc- 
tion of underground lines, and the intro- 
duction of the central energy system, in 
which a storage battery placed at the cen- 
tral exchange provides all the energy re- 
quired for conversation and for manipulat- 
ing the auxiliary devices, wrought a great 
improvement. ‘The inconvenient and ex- 
pensive primary batteries at each sub- 
scriber’s instrument were done away with, 
and a marked economy effected in the 
time required to complete connections. 

The underground system, although a 
marked improvement for special purposes, 
was of limited application, on account of 
the static capacity of the cables. At- 
tempts had been made to overcome this 
by means of neutralizing inductances, but 
in 1900 Dr. M. I. Pupin brought out a 
system which made it possible to deter- 
mine where and how to use these coils. 
The system was tried both in this coun- 
try and abroad, and was found to effect 
a very material improvement in trans- 
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mission over cables, and thus made pos- 
sible a considerable increase in the length 
of cable over which conversation may be 
carried on. 

In another field of telephone develop- 
ment much effort was being expended at 
this time, but no commercial application 
had been made. This was the perfecting 
of an automatic telephone system which 
would do away with the operators at the 
In 1902 an automatic ex- 
change was introduced in Chicago, and in 
the following year in Dayton, Ohio; Grand 
Rapids, Mich.; Lincoln, Neb., and else- 
where. While, compared with the manual 
system, but little progress has been made, 
it must be remembered that it requires 
some time to perfect a system so revolu- 
tionary in character, and much opposition 
has been encountered from the advocates 
of the older method. Duwiing the last 
year or two this system has attracted 
more attention. 

By this time the telephone had spread 
everywhere. It had reached out from the 
cities to the country, and was to be found 
wherever men work; it had brought about 
almost revolutionary changes in business 
methods. The output of the individual 
had been multiplied several times, and 
armies of messengers had been turned to 
productive work. 

From time to time the possibilities of 
wireless telephony have received attention, 
but only during the past year has any 
real progress been made. The difficulties 
are very great, but they do not seem to be 
insurmountable. 

Electric lighting systems had grown 
until they no longer suffered any com- 
parison with gas. The method of gen- 
eration and of distribution left little to 
be desired, and the lamps themselves, so 
far as effects were considered, were highly 
There was, however, one 
great drawback: The efficiencies of the 
lamps were shamefully low. This is by 
comparison with other electrical develop- 
ments, and not with other methods of 
illumination, to which they are far supe- 
rior. But it was being realized that some- 
thing must be done to increase the amount 
of light obtained from a given amount of 
electrical energy. The first step was made 
by Walther Nernst, who brought out, in 
1898, the lamp known by his name. A 
radical departure was made in this, as 
the glowing body was not normally a con- 
ductor of electricity, and only became so 
when heated. This was a disadvantage, 
but the white character of the light, as 
well as its high efficiency, have made it an 
important factor in electric lighting. The 
lamp was brought out in commercial form 
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satisfactory. 


ELECTRICAL REVIEW 


in this country in 1901. In 1899 the 
enclosed arc lamp was adapted to alter- 
nating currents, and the city of Buffalo 
was lighted entirely from power developed 
at Niagara Falls, a noteworthy feature be- 
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ing the use of aluminum wire as con- 
ductors. 

But the fight for improved lamps still 
went on, and efforts were made to utilize 
the increase in efficiency obtained by add- 
ing certain mineral salts to the carbons 
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of the electric arc. This produces a lu- 
minous flame, in contrast with the plain 
carbon arc, which produces light merely 
by raising the tips of the electrodes to 
incandescence. In 1902 this type of lamp 
was taken in hand, but it was several 
years before it emerged from the labora- 
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tory and appeared upon the street. In 
1903 another solution of the lamp prob- 
lem was offered by Peter Cooper Hewitt 
in his mercury vapor lamp, which has a 
high efficiency, though a peculiar color. 
In the following year the magnetite arc 
was brought out, a variation of the flame 
arc, though using metal electrodes instead 
cf carbon. 

So far, with the exception of the Nernst 
lamp, all improvements had been limited 
in the arc lamp, although as a transformer 
of energy it was much superior to the 
incandescent lamp, but now a great stride 
was taken when the tantalum filament was 
brought out by H. Von Bolton and Feuer- 
lein. In this a highly infusible metal re- 
placed the carbon filament and gave an 
efficiency much better than that of the 
latter. Other inventors had previously at- 
tempted to improve the incandescent lamp 
by coating the filament with various mate- 
rials or by replacing it; notably the os- 
mium lamp, but for various reasons these 
never became of much importance. The 
tantalum lamp was, however, the first of 
of a number of improvements, so that 
there are to-day several types of incan- 
descent lamp far better than the standard 
carbon lamp. The introduction of these 
lamps is just taking place, and the effect 
can not but be great. The cost of illu- 
mination by this means will be materially 
reduced, which will, of course, lead to a 
wide expansion; and, at the same time, 
the output of every station, rated in lamps, 
will be correspondingly increased. 

The steam turbine, which had lan- 
guished for many years, now became a 
factor in central station design. The ten- 
dency towards increase in size of units 
had gone steadily forward, so as to benefit 
by the higher efficiency of large reciprocat- 
ing engines. The steam turbine checked | 
for a time this tendency by offering an 
efficient prime mover in smaller sizes. 
Moreover, the character of the drive was 
excellent for this purpose, and the small 
floor space brought about much appreciat- 
ed economy in the station design. By 
this time the central stations had become 
large and complex. High-tension dis- 
tribution had been generally adopted for 
large cities, current being transmitted to 
substations and there transformed into 
the kind desired. 

Along with the growth of the electric 
lighting industry went the spread of the 
electric motor as a means of driving 
machinery. This took place not only in 
small shops and other places where it was 
inconvenient to employ steam or other 
power, but in large workshops, in factories 
and everywhere where many machines are 
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driven. The old plan of driving from a 
line shaft by means of belts involved many 
disadvantages not incident in the motor 
drive, but a feature of more weight than 
this was the fact, soon realized, that the 
individual driving of tools made possible 
an inereased output of the shop and im- 
proved the quality. The year 1899 is 
notable for the introduction of the elec- 
tric motor in the abattoirs of the firm of 
Armour & Company, Chicago, and also on 
two battleships, where it replaced the old, 
inefficient smali steam engine. To-day 
this system has become the standard for 
factory driving. 

The advance in electric railways during 
the past few years has been in several 
ways. A still greater expansion of the 
interurban and suburban lines has brought 
this system in competition with steam 
roads; on the other hand, the steam rail- 
roads themselves have been forced, in some 
cases, to turn to electric traction to over- 
come certain local difficulties, and this has 
led to the development of enormous loco- 
motives. The work was first started in 
New York city, where the conditions were 
particularly acute, and the year 1902 
marked the letting of the contract for 


the electrification of the New York Cen- 


tral & Hudson River Railroad’s New York 
city terminal. The following year the 
Pennsylvania Railroad decided to pass un- 
der New York by means of a tunnel, us- 
ing electric traction for this purpose. An- 
other important railway event during 1902 
was the bringing out by the Westinghouse 
Electric and Manufacturing Company of 
a single-phase railway system. Since then 
several lines have been installed using this 
system, and the New York, New Haven & 
Hartford Railroad has adopted it for its 
New York city terminal. 

During this year some highly interest- 
ing experiments were conducted at Berlin 
with high-speed traction. A motor-driv- 
en car was run at a speed of over 130 
miles an hour. As yet no practical re- 
sults have followed these experiments. 

During these last years of electric rail- 
way development another important sys- 
stem was brought out by Sprague, which 
he called the multiple-unit system. This 
was first used on the South Side Elevated 
in Chicago, in 1899. In brief it consists 
of adding a master controller to each car, 
which operates the main controller. The 
master controller will operate at the same 
time the main controller of one or any 
number of -cars, so that trains may be 
made up of any length desired, each com- 
plete in itself, and all controlled from one 
point. This method made. possible the 
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conversion of the elevated lines in Chi- 
cago, New York and elsewhere, where it 
is necessary to run trains of cars, and led 
to the abandonment of steam trains on 
elevated roads in this country. Other im- 
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portant installations of the multiple-unit 
system have also been made on surface 
lines. 

High-tension transmission, which was 
started in 1902, had grown steadily, the 
distances of transmission had increased, 
and voltages had gone up. Water powers 
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previously useless, since they were not ac- 
cessible, were harnessed, and the power 
thus developed transmitted to places where 
it could be used. The success of the 
Niagara plant started in 1905 led to other 
installations at that point, so that there 
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are now about half a dozen power-houses 
with an output of over half a million 
horse-power. In California, where fuel is 
scarce, and water power available, as well 
as in other western states, the most rapid 
advance was made. In 1901 the trans- 
mission voltage had risen to 60,000, and 
power had been transmitted 225 miles. A 
year later 80,000 volts was tried in Mon- 
tana, but 60,000 seems to be the upper 
limit with the present methods of con- 
struction. In 1905 power was incidentally 
transmitted over a distance of 300 miles 
in California. The success of the western 
plants led to a great development in the 
East, but here the distances are less and 
the systems employed are less impressive, 
though not less important. To-day the 
water powers of a state have become one 
of its most valued assets, due to the de- 
velopment of high-tension electrical trans- 
mission of power. 

Electrochemical applications, with few 
exceptions, were not possible commercially 
until large sources of cheap power were 
available. Before the opening of the 
Niagara Falls plant electroplating and a 
few other smaller industries constituted 
the whole, with the exception of the stor- 
age battery, which hardly belongs in this 
class. That, it is true, had been greatly 
improved, but the old Planté and Faure 
types, modified by various methods of 
construction, were still in use. The add- 
ing of the auxiliary to the power station 
made necessary the development of a new 
branch of the art of storage battery engi- 
neering, necessary in order to adapt the 
peculiarities of the battery to the condi- 
tions obtaining in the station. Some very 
remarkable engineering work has been 
done in this direction. Many attempts 
have been made to substitute other mate- 
rials for the lead and sulphuric acid of 
the battery, the latest and the most im- 
portant being that brought out by Thomas 
A. Edison in 1901, in which nickel and 
iron take the place of the lead. This bat- 
tery has, of course, required some years to 
demonstrate its commercial advantages. 
Along with the improvement in storage 
battery construction, went the develop- 
ment of the electric automobile, which 
has to-day become a most important factor 
in city traffic and which promises to work 
still greater changes in city life. 

The opening of the first Niagara Falls 
plant started electrochemical developments 
of great magnitude in other lines. It was 
here that the large calcium carbide works, 
carborundum furnaces and furnaces for 
making artificial graphite from coke were 
established; and here eventually came the 
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Pittsburgh Reduction Company with its 
method of producing aluminum. ‘The 
work of this company converted alumi- 
num from a curiosity in chemical labora- 
tories to a common metal for use in the 





arts. 
During these years of development, 
while the electrical arts were being 
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changed from the empirical methods of the 
pioneers to the scientific systems of to- 


day, a most important feature was the . 


development of the art of electrical meas- 
urements. In this work a preeminent 
part has been taken by Edward Weston, 
who, with others, has placed electrical 
engineering work, in this respect, on a 
plane where it stands almost alone. 
There have been a number of highly 
interesting applications of electric power 
within the last year or two, notably the 
invention of the teleharmonion, a device 
for producing and transmitting music. 
To-day there are two features of elec- 
trical development which are most im- 
One is the wide spread of elec- 
trical methods. Almost every industry 
employs this power in some form or other. 
In practically every line of human activ- 
ity, the electric motor, the electric lamp, 
or some other device, is an important 
factor. The other feature is the enormous 
commercial development which has taken 
place. Certainly no other field of human 
activity can show such a record. Abso- 
lute statistics for the present year are not 
available. ‘The latest compilation was 
inade in 1902 by the Bureau of the Census, 
and from this some idea of the situation 
at the present time may be obtained. For 
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example, at that date there were 3,620 
central electric lighting stations, repre- 
senting a cost of equipment of $505,- 
000,000. The yearly income was nearly 
$86,000,000. This showed that the de- 
velopment during the twelve years pre- 
ceding the census had doubled the in- 
vestment as well as the income. The 
horse-power in dynamos at these stations 
was 1,600,000, and the output 2,500,000,- 
000 kilowatt-hours yearly. These stations 
employed a small army of 30,000 workers, 
to whom $20,000,000 was paid in wages. 
Kighteen million incandescent lamps were 
in use, and nearly 400,000 are lamps. 
The figures for the electric railway are 
still more astounding, and here too the in- 
vestment and income had about doubled 
during the twelve years preceding the 
date of the census. In 1902, 987 com- 
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panies operated systems having over 22,- 
000 miles of track, and representing a cost 
of construction of nearly $2,200,000,000. 
They employed 140,000 men, and trans- 
ported nearly 5,000,000,000 passengers. 

The telephone systems were serving in 
1902 nearly 2,300,000 subscribers, and 
were earning $87,000,000. They paid in 
wages $36,000,000 to their 79,000 em- 
ployés. The cost of construction of these 
systems was over $366,000,000. 

Compared with these figures the extent 
of the telegraph development is small, but 
actually it is very great. There are in 
this country twenty-five systems, which 
cost $157,000,000. The 28,000 employés 
earn $15,000,000 a year. 

The newer developments, as mentioned, 
practically doubled during the twelve years 
ending 1902, and since then the develop- 
ment has been at a greater rate. The 
telephone and electric lighting industries 
have about doubled, the electric railways 
have increased about forty per cent and 
there have been corresponding increases 
in all other branches. 


. 
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To supply the needs of these various 
systems large manufacturing establish- 
ments have grown up, whose business has 
become an important factor in the com- 
mercial world. The latest figures obtain- 
able for this growth were given in the 
census report for the year 1905. During 
that year the value of the products, of all 
kinds, turned out, was nearly $160,000,- 
000, this representing the factory cost, and 
not the selling price. The same census 
shows that at that time the general manu- 
facturing industries were utilizing 1,138,- 
000 horse-power in electrical machinery, 
out of a total of 14,500,000. This shows 
to what extent electric appliances have 
been introduced into the manufacturing 
arts; and the actual effect is greater than 
that indicated by the figures, as it must 
be remembered that a considerable part of 
this power is in places where the electric 
motor can not compete. 

Certainly no other class of industries 
can show such stupendous growth as that 
demonstrated by these figures, and cer- 
tainly there has been no other which can 
compare with the introduction of electric 
power, in all its forms, in its far-reaching 
influence on the civilization of to-day. 
What will be the result of the present 
tendencies, none can say. That the growth 
will go on at the present rates is hardly 
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believable, yet one can not see anything 
ahead to interfere with it. There is lit- 
tle doubt that the influence of these new 
methods will be one of the controlling 
factors in advancing civilization, in bring- 
ing to each and all more leisure and great- 
er comfort, and in relieving us and our 
servants, as it has already done, of much 
of the drudgery of manual labor. 
Nothing has been said of the marvelous 
advances in physical science, particularly 
in the study of electrical phenomena. ,The 
work of Thomson, Lorentz, Curie, Ruth- 
erford and others has carried us far in 
this direction and done much to mold our 
ideas of nature and of nature’s laws. 
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The Are as a Source of 


HE large growth in the application 
of the electric arc in lighting may 


properly be regarded as having © 


had its beginning about twenty-five 
ago. At that time the elec- 
iric lighting station in cities was a 
new development. It was chiefly based 
upon the use of arc lamps on constant 
direct-current circuits from are dynamos. 
"he lamps themselves were always of the 
open-are variety. There were, it is true, a 
‘ew installations, particularly abroad, 
where alternating-current arcs were used, 
and that peculiar but ephemeral form of 
it, the Jablochkoff candle, had not yet 
faded into extinction, though its exist- 
ence was already flickering. 

While the open arc held its place for 
about one-half of the period, during the 
latter half or within the past twelve to 
fifteen years the art has undergone more 
and more radical changes, by the introduc- 
tion of the direct-current are enclosed su 
as to limit the combustion of the carbon 
electrodes, followed by the enclosed alter- 
nating arc, and the various kinds of 
luminous or flame arcs of the past few 


years 


years. 

There are several ways in which the 
electric flux known as an are may produce 
light. 

1. The solid ends of the electrodes 
themselves become incandescent and radi- 
ate light. In the open carbon are this 
constitutes the chief source; in the en- 
closed form it is of relatively less value; 
and in the luminous are the incandescence 
of the ends of the electrodes contributes 
but slightly to the general result. The 
possible temperature of the ends of the 
electrodes being limited by their tempera- 
ture of vaporization, the luminosity of the 
‘arbon in the open, as in the enclosed, 
are is directly dependent on the tempera- 
ture of sublimation of carbon, since car- 
bon passes from solid to gas without in- 
termediate fusion. 

2. Light evolved from the are stream 
or flame between the electrodes considered 
as an incandescent gas. Usually this 
radiation is selective, 7. ¢., it is more con- 
centrated in certain regions of the spec- 
trum than in others, and depends on the 
wave lengths and intensities thereof given 
by the vapors present when heated to the 
temperature of the are at atmospheric 
pressure. In the open carbon are, the 
heated gas stream is carbon vapor 
mingled on the exterior with the gases of 
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the atmosphere and the products of com- 
bustion of carbon. The spectrum of car- 
bon is not rich in lines, and the radiation 
as a whole from carbon vapor and the 
other gases present does not greatly add to 
the other light emission from the incan- 
descent solid carbon. In the enclosed are 
the combustion is restricted, and for a 
given watts consumption of energy the 
current is reduced and the potential is in- 
creased, owing to the increased length of 
are. 
and fifty volts with a consumption of 500 
watis; the enclosed arc of the same energy 


Assume an open arc of ten amperes 


consumption would have, say, 6.25 am- 
peres and eighty volts. Here the light 
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from the incandescent ends of the elec- 
trodes is reduced relatively to that from 
the gas stream, which stream is now much 
greater in length. While the longer are 
permits more free emission from the hot 
ends of the carbons, those ends instead of 
burning, as in the open are, to a tapered 
form, are nearly flat for the full diameter 
of the carbon and this form tends to neu- 
tralize the effect of the lengthened arc 
in allowing unhampered radiation. In the 
luminous are, the radiation 
from the gas stream varies greatly with 
the materials present and may constitute 
the greater part. 
metals like iron or titanium are present, 
the spectra of which are exceedingly com- 
plicated, being full of bright lines from 
one end of the spectrum to the other. 
In fact the gaseous radiation takes on the 


characteristics of the metal spectrum to a 


luminous 


This is the case when 


Light. 


large extent, and the color of the light 
emitted will depend on the predominating 
wave lengths in the spectrum. Some spec- 
tra may be deficient in yellow or red, while 
others may be equally poor in green or 
blue. The most satisfactory light for all 
purposes is that under which animal life 
on the earth has been evolved, and sun- 
light must therefore remain our color 
standard. So long then as our illumina- 
tion is for the general purpose of vision 
and not for advertisement or special ef- 
fects, a white light will be needed, and 
if it is to be obtained from a gaseous are 
the materials present must furnish lighi 
of all wave lengths. Iron and titanium 
not only satisfy this condition, but the 
intrinsic brilliancy of the spectrum as a 
whole is high, so that economy of lighi 
production results. 

3. A further source of light in an are 
is the entanglement of solid particles in 
the outer envelope of the gas stream, which 
particles, if of a highly refractory charac- 
ter, may, when sufficiently dense, con- 
stitute a very effective medium for the 
emission of light waves. They corre- 
spond in function to the color particles 
floating freely in the ordinary luminous 
sheath of a hydrocarbon flame, as of gas 
or oil. They may be furnished by vapor- 
and condensation of 
contained in either or both of the elec- 
trodes of the are. 

4. The particles entangled in the outer 
are sheath and heated to an incandescence 
therein, may possess the property of selec- 
tive radiation in the same sense that such 
selective radiation exists in the material 
of the Welsbach mantle. It may well be 
doubted if this action, whatever its real 
nature, occurs aside from a region where 
active chemical changes are taking place, 
or the oxidation and combustion of gases. 
The writer has at other times called at- 
tention to the probability that the selec- 
tive radiation in this case may depend 
upon gaseous union in the pores or upon 
the surfaces of the solids involved. 

In the open carbon are no light is given 
by floating particles in the arc stream, for 
the products of combustion are pure gases, 
and the carbons, unless impure, yield only 
these gases when united with oxygen of 
the air. In the enclosed arc, however, it 
is conceivable that the oxygen may be sv 
restricted that some carbon particles con- 
densed from the central vapor stream may 
float in the outer sheath of this stream 


ization substances 
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before meeting with oxygen enough for 
combustion. In fact with a too restricted 
supply of oxygen an enclosed are will de- 
posit soot upon the upper part of the glass 
globe surrounding it, just as a kerosene 
lamp given a too restricted draft will 
deposit unburned soot or carbon. The 
most effective enclosed carbon arc is, 
therefore, one which is almost, but not 
But as 
this condition is somewhat critical, prac- 


quite, capable of soot deposits. 


tice generally provides a sufficient excess 
of oxygen to secure clear burning. The 
smoke deposits of the luminous are show 
that.even when the gaseous stream itself is 
rich in light, or efficient as a light source, 
the volatilized 
leaving the are in a fine state of division 
and, floating as incandescent solids in the 
are stream, often contribute considerably 
Unfortunately 
such smoke is carried out of the arc anil 
must either be caught in smoke receptacles 
or allowed to escape into the air. This 
objection would, in the absence of a knowl- 
edge of the effziency of the light produc- 
tion inherent in various kinds of lumi- 
nous arcs, become a sufficient deterrent 
in attempts at practical utilization. 

In the present day efforts to increase 
the luminous yield for a given energy ex- 
penditure, the question of efficiency of 
electric arcs of different types becomes 
often controlling. It is well known that 
the efficiency of the direct-current en- 
closed are is only about two-thirds of that 
of an open carbon are consuming the 
same energy. The cause of this is to be 
found chiefly in the substitution of poten- 
tial (gaseous stream length) for current 
strength (crater area). It is also well 
known that the falling off in carbon arc 
efficiency is far greater than in a direct 
proportion to current strength, so far as 
solid electrode emission is concerned. In 
other words, a larger current arc is more 
efficient in light production per unit of 
current than a smaller current arc. This 
may be due to the conservation of heat 
which is relatively more freely lost by con- 
duction and convection in the smaller 
are. 

In the alternating-current carbon arc 
also, as compared with the direct-current 
carbon arc, there is a loss of efficiency due 
to the average temperature of the emissive 
areas of the solid carbon ends being less; 
not being sustained at equal values 
throughout the wave, and actually losing 
all support at the zero of current. Hence 
it should not be surprising to find that 
the alternating enclosed arc is not much 


and oxidized products 


to the luminous yield. 
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superior, except as to color of light, to the 
better types of carbon filament incan- 
descent lamps, as a converter of energy 
into light. When, however, we turn to 
the consideration of luminous arcs we 
find that efficiencies of light production 
even exceeding that of the direct-current 
open carbon are two or three times are 
obtained. In these not only is the gasstream 
itself strongly luminous, but its outer 
sheath is loaded with a cloud of fine parti- 
cles in a highly heated state and possibly 
selectively radiating. The luminous are: 
is essentially an open are in the sense that 
if enclosed the glass receptacle must be 
large enough to allow the smoke to be 
carried away and to prevent obscuration 
by deposits. 

Broadly, there may be said to be in ex- 
istence two types of luminous arcs. First 
—Those in which the electrode is of car- 
bon, which confers conductivity, loaded 
with compounds which do not necessarily 
conduct, such as fluoride of calcium. Sec- 
ond—Those in which the electrode is a 
mass of conducting material which itself 
furnishes the are stream with luminous 
gas and particles. 

This is a somewhat artificial classifica- 
tion as both types may be blended. Where 
the electrode is of carbon loaded as above, 
it necessarily has a short life, comparable 
with that of a carbon pencil in an open 
arc, or say six to ten hours, more or less, 
according to its diameter and length. 
Where the electrode is a conducting oxide, 
or forms a conducting oxide of a solid 
character during operation, the life of 
the electrodes may be made such as te 
constitute a long burning lamp, compar- 
able in that respect with the enclosed car- 
bon are. Of such character is the mag- 
netite lamp, due to Dr. Steinmetz, who 
has pointed out the fact that the elec- 
trode which is negative generally fur- 
nishes the conducting ions in the are 
stream, and that these ions may be, as in 
the case of iron, an effective light source. 
In other cases the luminous matter may 
arise from a positive electrode loaded with 
vaporizable material, which, while not 
conducting the current, is simply caught 
in the arc stream, adding to its luminosity 
and also providing a sheath of highly in- 
candescent particles. As a Bunsen burner 
flame is rendered luminous by dusting 
into it powdered magnesia, so these sub- 
stances enter the more feebly luminous arc 
stream and enhance its brilliancy. Even 
the carbon arc stream, which is ordinarily 
low in luminosity, may be rendered highly 
luminous by loading the electrodes with 
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solid vaporizable material. But in doing 
this there is a sacrifice of the luminosity 
of the positive crater, which is cooled by 
the absorption of energy needed for the 
vaporization. The crater then becomes a 
less prominent feature of the are emis- 
sion. Notwithstanding this loss the gen- 
eral efficiency of light production may 
have become greatly increased. 

The most recent work in the direction 
of are lighting has been to conserve th« 
efficiency of the luminous arc, to mini. 
mize the disadvantage of smoke, and to 
increase the life of the electrodes so as 
to save the necessity of frequent trim- 
ming. At the same time attention has 
been given to securing a reasonable color 
of light and steadiness. 

In spite of the magnificent advances 
which have been made in the incandescent 
lamps of high efficiency, which will doubt- 
less in many cases supplant indoor arcs, 
the modern luminous arc will probably 
for a long time continue to remain the 
most efficient of all electric light sources, 
and will hold its own in the lighting of 
large spaces, particularly outside of build- 
ings. 

In such a general consideration of arc 
lighting as this reference should properly 
be made to the mercury are lamp. The 
recognized efficiency of this lamp seems 
to depend upon the absence of the lower 
rays of the spectrum. The red rays natu- 
rally demand more energy, or represent 
more energy, than do the higher rays. 
Hence if a certain relation now exists be- 
tween the energy which goes to heat as 
such and that which goes to light (the 
greenish light of the mercury arc), it 
seems doubtful if the red rays could be 
added without a like proportion of heat 
rays, and as these rays are relatively more 
costly, the amount of heat might be so 
increased as to rob the mercury arc of its 
present high efficiency. Aside from its 
defect of color, the mercury are lamp 
possesses the unique advantage that the 
light is spread over an area, and requires 
no translucent globes to soften its bril- 
liancy. Its characters are maintained in 
different sizes of lamps and adaptation to 
different voltages at the terminals can be 
made in the length of the are stream. It 
is not, however, in its simplest forms, 
adapted to alternating currents, for the 
mercury arc is itself inherently rectify- 
ing. The light consists of specific wave 
lengths as examined by the spectroscope; 
namely, the spectrum of mercury vapor, 
and there is little light in the spectrum 
between the strongly marked and widely 
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isolated bright lines in the green, blue and 
violet. This discontinuity of spectrum 
would make it a poor light even for exam- 
ination of colors within its apparent color 
range. The light of the mercury arc has, 
however, proven to be very easy on the 
eyesight, and has laid emphasis on the 
fact that high intensities of red rays are 
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decidedly trying if not positively injuri- 
ous. Continued exposure to some of the 
very intense red luminous arcs used for 
advertising purposes might show this to 
be the case. 

Ordinary color blindness consists in the 
absence of the impression of red, and the 
mercury arc should therefore, to the color 
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blind, represent nearly normal light and 
be fairly satisfactory. Solar white, how- 
ever, is and must be the standard toward 
which incandescent lights, are lights, and 
other forms of illumination will approach, 
for color balance is as much a factor in 
normal seeing as is intensity of illumina- 
tion. 


An Electric Lighting Retrospect and a Prophecy. 


HE history of electric lighting de- 
velopments during the past twenty- 
five years is substantially the his- 

tory of the entire industry. 

Through invention and commercial en- 
{.rprise an industry has been built within 
‘is space of time that has already dis- 
‘ounted centuries of effort in other lines, 
ind yet it is believed that the developments 
and growth of the early future will greatly 
cutdistance the past record, remarkable 
as it has been. 

The writer has been asked to outline 
some of the most important causes, in- 
ventive and commercial, of the past twen- 
iy-five years’ development. 

In the field of invention there have been 
inany achievements of importance, but the 
‘ollowing are probably the most notable in 
practical and far-reaching results. 

THE INCANDESCENT LAMP. 

Until the introduction of the incan- 
descent lamp, the success of the electric 
lighting industry was problematical. The 
are light was applicable to many uses, but 
its field was too limited for general adop- 
tion. The use of small lighting units is 
essential to any general system of illumi- 
nation and the advent of the incandescent 
lamp of varying sizes, but uniform at- 
tractiveness, furnished the industry its 
guarantee of permanent success. 

The incandescent lamp of improved 
efficiency is still the prime factor in elec- 
tric lighting and the chief source of rev- 
enue, and unless all present signs fail, 
marked developments of the next decade 
will be due to further and most radical 
improvements in the incandescent lamp. 

THE ELECTRIC MOTOR. 

With the invention and application of 
the electric motor, a new demand for elec- 
tric service was established, and one es- 
pecially desirable to the companies in en- 
abling them to operate their systems for 
both lighting and power purposes during 
the daytime, when otherwise lighting 
service could only be maintained at pro- 
hibitive cost. The power service of most 
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companies is still secondary to that of 
lighting, except in the case of great power 
developments, such as at Niagara, but the 
general use of electric motors aggregating 
hundreds of thousands of horse-power has 
been a great factor in the development of 
the industry, and has likewise helped to 
reduce the cost of the lighting service. 


ARC-LAMP IMPROVEMENTS. 


Within more recent years the improve- 
ments in are lamps have established this 
system of lighting upon a more successful 
and permanent basis. 

For the illuminating of large areas, and 
where true color effects are important, the 
are lamp, as yet, has a field of its own and 
the constantly increasing efficiency of arc 
units both in energy consumption and 
maintenance costs give the are lamp a high 
value to the industry. 

LOW-TENSION DISTRIBUTION. 

The problem of supplying numerous 
classes of service at different locations by 
the same system was solved in the low- 
tension distribution system of Mr. Edison 
first put into use in 1882. 

This important and far-reaching inven- 
tion effected the distribution of current 
from furnishing station to customer with- 
out intermediary transforming apparatus, 
and in lighting units independent of each 
other instead of in series as formerly. 


HIGH-TENSION TRANSMISSION. 


The limitations of low-tension distribu- 
tion made it necessary at first to provide 
different generating stations at short dis- 
tances, and such stations were of necessity 
located solely with reference to the area 
to be served and often to a disadvantage 
in operating costs. The introduction, how- 
ever, of high-tension generation and trans- 
mission made it possible to locate one large 
generating station at the most advanta- 
geous point for economical operation, with- 
out special reference to the areas to be 
supplied with service, and the current gen- 
erated as alternating current at high po- 
tential is transmitted with small loss to 


the various distributing points correspond- 
ing to the former numerous generating 
stations, which are changed to transform- 
ing or substations, where the high-tension 
current is reduced to the low-tension re- 
quirements, or converted into. direct cur- 
rent, for distribution to customers. In 
this way the combined benefits of high- 
tension generation and transmission and of 
low-tension distribution are obtained. The 
first large lighting company to so change 
its system was the Brooklyn Edison Com- 
pany which did so in the year 1897. The 
plan is now in such general and successful 
use that it is difficult to realize that its 
initiation was of such recent date. 

The above are perhaps the chief factors 
which have been furnished by the invent- 
ors for the development of this industry, 
and they have been adequate. With these 
the commercial builders of the industry 
have busied themselves and have tried, and 
with fair success, to make the best possible 
progress. 

The commercial development of the in- 
dustry, however, in many if not most 
places has been a matter of public demand 
rather than stimulated growth. There 
have been decided exceptions, notably in 
several large cities, but comparatively few 
in number. 

More recently, however, the commercial 
spirit has been aroused and as a result the 
past year’s growth has been phenomenal. 


‘With this growth, and partly explaining 


it, there have been developed uses for the 
service hitherto undiscovered and now, 
for instance, electricity is recognized as 
an advertising agency as distinctly as an 
illuminant. ; 

Heating appliances, medical apparatus, 
decorative outfits and numerous other ap- 
plications are becoming more practical and 
popular with each day. 

With the increased demands, and the 
lesser costs of operation, there have been 
material reductions in prices charged by 
electric companies for their service, some 
voluntary and others enforced, and these 
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in turn have led to most marked increases 
in output. 

It is the deliberate opinion of the writer 
that the commercial development of recent 
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years is but the introduction to a proper 
realization of the application of electric 
service to the every-day needs of the pub- 
lic; and that the industry has reached the 
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threshold of a near-future growth hither. 
to unrealized, but the benefits of which 
every company can share through aggres. 
sive, intelligent and systematic effort. 


Telephone Retrospection. 


Y FIRST knowledge of the speak- 

ing telephone was in 1876, on a 

Sunday in July. It was my priv- 

ilege to be introduced to the telephone 

and to royalty at the same time—not per- 
sonally, but within visible distance. 

It happened this way: I had been 
asked by Professor Elisha Gray to assist 
in an exhibition of his harmonic tele- 
graph in the Centennial buildings at Phil- 
adelphia for the benefit, more -particu- 
larly, of His Majesty, Dom Pedro, Em- 
peror of Brazil, and Sir William Thom- 
At the close of 





son (now Lord Kelvin). 
this exhibition an invitation was extended 
by Alexander Graham Bell to these dis- 
tinguished personages, and others, to se> 
his apparatus for transmitting speech. 
The crude apparatus of that day has been 
described and illustrated many times in 
the tedious litigation which followed the 
issuing of the patent. 

What was most interesting to me at 
the time was the surprise and delight with 
which Sir William Thomson listened to 
speech first transmitted by electricity, and 
his animated expression in describing the 
discovery to His Majesty, Dom Pedro, 
and others. 

Sir William Thomson was allowed to 
carry with him to England a copy or du- 
plicate of the simple apparatus used at 
the Centennial Exhibition, with the re- 
sult that all Europe soon became inter- 
ested in the wonderful telephone. 

To my mind the most marvelous thing 
about the telephone instrument was the 
discovery that a thin iron diaphragm in 
front of a magnet surrounded by a wire 
and within sound of the human voice, 
would create electrical vibrations, or un- 
dulations, of the same kind as those in 
the air, or when this diaphragm was. acted 
upon by these electrical vibrations and 
undulations from a distance, would re- 
produce the originating sounds, includ- 
ing speech, with absolute fidelity. 

Induction coils and magnets were fa- 
miliar to everyone, and the German sci- 
entist, Reis, had transmitted musical 
sounds thirty-odd years before Bell made 
his discovery that a metal diaphragm 
could be acted upon by sound vibrations. 
Prior to that any attempts to reproduce 
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speech were on the theory that the human 
vocal organs would have to be practically 
duplicated by complicated mechanical de- 
The simplicity of the metal dia- 
phragm, by comparison, becomes all the 
more significant. 

There was but little delay in perfecting 
the Bell apparatus, and in the fall of 
1876 and spring of 1877 
began to be erected, largely in the neigh- 
borhood of Boston. In 1878 the question 
of general intercommunication through 


vices. 


telephone lines 


.central points in cities began to interest 


everyone, and no doubt many persons at 
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various places realized the tremendous re- 
sults to be obtained by the transmission 
of speech or intelligence without the in- 
tervention of the trained operator. At 
all events, efforts in this direction began 
to be general in the latter part of 1878. 

The years 1879, *80, ’81 and ’*82 were 
periods of strenuous development. Poles, 
wires, housetop fixtures sprang up like 
magic; poles became loaded, street cross- 
ings and housetop fixtures began to look 
as if giant spiders were at work. 

Then (1883 and 1884) it was seen that 
those methods could not afford the neces- 
sary facilities, and to reduce space cables 
were introduced, first overhead, but here 


the increasing mass of wires and weight 
of cables made a resort to conduits and 
underground work a necessity, not only 
for the accommodation of the growing 
masses of wires, but in deference to the 
public demand that the wires be buried. 

There seemed to be no limit so far as 
space was concerned to the use of under- 
ground wires and cables, but there were 
limits, due to electrical difficulties, to the 
distances over which telephonic transmis- 
sion was possible under existing condi- 
tions. 

The difficulties had to be overcome, or 
the use of the telephone would be limited 
to small areas, and intercommunication 
between towns impossible. The problem 
taxed the abilities of the best electrical! 
engineers of the country, and various 
remedies were proposed, which, while the, 
improved the conditions, ‘still limited the 
area of communication. 

Cross-talk, or what may be called an 
electrical echo, that is to say, the reflec- 
tion of a vibrating or undulatory current 
in and through any adjoining wire or 
conductor, was partially removed by sur- 
rounding each wire with metal foil. This 
in turn contributed to another trouble 
called “retardation” or “self-induction.” 
Twisting two wires together by breaking 
up the parallelism of straight wires, and 
properly placing these twisted wires or 
pairs in relation to each other seemed to 
afford a more or less effectual remedy 
for both of the above troubles, but it was 
found practically impossible to get mathe- 
matical precision in the adjustment and 
alignment of these twisted pairs. 

In 1885 and 1886 hard drawn copper 
wire was produced, giving all the con- 
ductivity of copper, with the strength of 
iron, steel or phosphor-bronze. These ad- 
vantages caused it to come into general 
use, and pole lines were rapidly estab- 
lished for greater distances, using double 
wires, or metallic circuits, and increasing 
the amount of copper in each wire, so that 
to-day, under such conditions, transmis- 
sion is effective over distances from 1,500 
to 2,000 miles. 

The most important improvement, 
however, was the invention of the Pupin 
loading coil in 1900, now in extensive 
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use, which, when properly applied, would 
seem to make transmission effective to 
much greater distances, and to largely re- 
duce the difficulties due to retardation, 
and also make it possible to transmit ef- 
fectively through smaller wires to greater 
distances with less cost. 

The handling of subscribers in thou- 
sands and tens of thousands in the large 
cities has called out the best work of the 
ablest engineers. The problem is not 
serious as long as we have but two or 
three thousand sta- 
tions or subscribers, 
and comparatively 
simple switching de- 
vices will answer all 
purposes; when, 
however, subscribers 
are to be cared for 
by tens of thousands 
the problem becomes 
complex. 

The improved com- 
mon battery multiple 
switchboard aims to 
place each. subscriber 
in any office 
within reach of the 
operator 
This necessarily lim- 
its the number of 
wires in any one cen- 
tral office, which at 
the present time is 
about 10,000. It will 
be seen this 
that the central of- 
fices in any large city 
must be multiplied, 





one 


answering 


from 


and this involves 
connecting trunk 
lines between all such 
offices, necessitating 
additional switch- 


ing devices as well as 
operators. One of its 
great advantages has 
been the removal of 
the battery neces- 
sary for transmission 
from the subscribers’ station to the cen- 
tral office. 

To maintain the greatest efficiency pos- 
sible constant improvements are being 
made, and it frequently happens that a 
switchboard, sometimes costing tens, even 
hundreds, of thousands of dollars, must 
be superseded before it has suffered any 
appreciable wear and tear, in order to pro- 
vide prompt and efficient service. 

At present the common battery multi- 
ple board seems to be as nearly perfect as 


company. 


AN INTERESTING SCENE 
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the present state of the art permits, and 
it is rapidly superseding all other forms 
of switchboard. 

Our troubles from electric light currenis 
of large quantity and great intensity be- 
gan in 1886 and 1887. Then followed 
the trolley currents of still larger volume, 
adding not only to our electrical troubles 
within the cable, but also attacking and 
destroying the enclosing lead sheathing in 
the conduits. By cooperation with the 


electric light and trolley companies the 
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Professor Alexander Graham Bell, is seated at the telephone desk talking to Mr. Hubbard at Chicago. 
Just behind Professor Bell, with his hand resting on the back of Professor Bell's chair, is Edward J. Hall, 
general manager, and immediately at the right of Mr. Hall is John Elbridge Hudson, then president of the 


damage done by stray currents of elec- 
tricity in the earth has been reduced to a 
minimum, by providing sufficient conduc- 
tors to carry the railway current back to 
its originating source. 

To-day we are confronted by the partial 
electrification of the principal steam rail- 
way lines throughout the country. Their 
use of electricity involves currents of great 
volume and of an intensity far beyond 
anything we have heretofore had to con- 
tend with. It is believed, however, that 
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we shall be able, with the cooperation of 
the electrical railway engineers, to adjust 
these troubles to the mutual advantage 
of both interests. 

The almost incredible sensitiveness of 
the telephone, as well as the transmitter, 
and the amount or volume of current to 
operate it is so small that it is absolutely 
necessary to keep the wires or circuits en- 
tirely free from intruding or obtruding 
currents from any source. Telephone 
lines, traversing long distances as they 
now do, and crossing 
several _ states, 
counter troubles not 
comparable with 
shorter lines. The 
conditions, 
for instance, may be 
bad on a portion of 
the route, or in one 
state, while good at 
eitherterminal. Elec- 


en- 


weather 


trical storms are not 
infrequent, and eith- 
er or both originat- 
ing in one section of 
the line may disturb 
its whole length. 
The telephone 
sprang fromthe brain 
of the inventor a per- 
fect instrument, 
which has undergone 
little or no change 
for nearly _ thirty 
years. The transmit- 
ter was more slowly 
developed, but for the 
last fifteen 
vears has undergone 
but trifling changes. 
The difficulty of 
handling wires in 
large masses has been 
met and conquered 
by the cables and un- 
derground 


ten or 


conduits, 
now so largely in use 
all over the country, 
and by the use of the 
Pupin loading coil, previously referred 
to. Underground trunk lines connecting 
the larger cities are now under way. 

The difficulty of connecting any two 
subscribers within circumscribed areas in 
a few seconds, and for greater distances 
in a few minutes, have also been’ met 
largely by the common battery multiple 
switchboard already referred to. At the 
present time almost every hamlet, village 
town and city has its telephone exchange, 
and trunk lines link them all together in 


> 
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a system that covers the whole area of the 
United States and Canada. 

What the future may have in store in 
the way of further difficulties no man 
may predict. 

Who can estimate its value to com- 
merce, to science, to social life? Busi- 
ness is transacted in seconds and minutes, 
instead of hours, days and weeks. New 


ELECTRICAL REVIEW 


uses are being constantly applied, and the 
business of the country is adjusting itself 
to the advantages that the telephone 
brings, so that the ultimate development 
is still far in the future. 

There seems to be no limit to the in- 
creasing use of telephones. The annual 
increase is greater each year, with no 
present indication of diminution. In no 
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country in the world is the telephone de- 
velopment equal to ours. No metropoli- 
tan area, even with greater population, 
has such a telephone development as New 
York and its immediate vicinity. 

Considering all the adverse conditions 
and liabilities, I think the telephone com- 
panies deserve great credit for the results 
now accomplished. 


The Roentgen Ray and Its Uses. 


OENTGEN’S brilliant discovery, 
R which only a little over ten years 
ago was the newest and most as- 
tonishing development of science, within 
an incredibly short time became a com- 
mon every-day necessity like the telephone 
and the electric light, and yielded the 
centre of the stage to newer marvels like 
wireless telegraphy, the Bequerel rays and 
the radioactive elements of the Curies. 
We still know very little of the ultimate 
nature of the phenomenon which Roent- 
gen so happily named X-ray because of 
the significance of the letter x in mathe- 
matical formule, but there are many rea- 
sons for believing that it is an ether dis- 
turbance, and therefore more or less close- 
ly related to other forms of radiant en- 
ergy that are more familiar. 

It may be a long time before the phys- 
icists demonstrate just what the X-ray is, 
but their experimental investigations of 
it and the radioactive elements of the 
Curies have led to interesting and im- 
portant modifications of our conceptions 
of matter, and have shown that the atom 
is not indivisible, but is really a highly 
complex structure. 

Although we have not found out what 
the X-ray is, much has been learned about 
how to produce and control it and apply 
it to practical uses. 

Except in medicine and surgery it has 
few uses; but the fact that its practical 
application presents interesting electrical 
and engineering problems is sufficient ex- 
cuse for presenting to the readers of the 
ELEctTRIcAL Review some of the results 
that have been accomplished with it, as 
well as a brief statement of the appli- 
ances and methods concerned therein. 

It was hoped that flaws in metallic 
castings and armor plates might be easily 
detected by the X-rays, but for various 
reasons, most important of which is the 
great obstruction offered to the rays by 
the heavy metals, this expectation has not 
been realized. 


By E. W. Caldwell, M.D. 


The fact that the diamond transmits 
the X-rays much more freely than any of 
its imitations suggests their use for dis- 
tinguishing between genuine and spurious 
gems, but the diamond experts do not find 
it necessary to resort to such a cumber- 
some method. 

Inspectors of customs have used the 
X-ray for examining travelers and their 
baggage for detecting dutiable articles 
concealed for the purpose of smuggling. 
The moral effect of these examinations is 


























WILHELM KONRAD ROENTGEN, 
Discoverer of the X-Ray. 
probably wholesome, and the concealment 
of metallic objects such as jewelry, in 
cushions, walking sticks and other articles 
that can not be opened without damage, 
is made more difficult. . Many valuable 
articles, such as fine laces or unmounted 
diamonds, which transmit the rays freely, 
might, however, easily escape detection. 
Moreover, in view of the possibility of 
harmful effects from improper exposure to 
the X-rays, the indiscriminate subjection’ 
of travelers to such examinations is open 

to reasonable objection. 


Perhaps the most interesting commer- 
cial application of the rays is in detecting 
the presence of pearls, and similar forma- 
tions’ used in jewelry, within shellfish. 
The method is much more certain and ac- 
curate than the usual one of opening the 
shells with hot water and dissecting the 
fish, and it may be performed without 
sacrificing the life of a pearl-bearing mus- 
sel or destroying its value as an article 
of food. 

In medicine and surgery the uses of the 
X-ray are so important and varied that it 
has become quite indispensable. These 
uses may be classified in two distinct, but 
perhaps equally important, groups; i. e., 
diagnosis and therapeutics. 

In the diagnosis of injuries and diseases 
of ‘the bones the X-ray scored its first 
important success and it now gives us the 
most accurate information obtainable in 
such conditions. By detecting and accu- 
rately localizing bullets, needles and other 
foreign objects in the body, the X-ray 
greatly simplifies the surgical operation 
for their removal. It may be relied upon 
to answer the important question whether 
the baby has swallowed a safety pin or a 
coin, and if such an improper and indeli- 
cate article of diet had lodged in the 
cesophagus, as it commonly does, the fluo- 
roscope greatly facilitates its removal. 

With the improvement that has been 
made in appliances and technique the field 
of Roentgen diagnosis has been steadily 
enlarging. For the detection and local- 
ization of stones in the urinary tract the 
X-ray is more accurate and reliable than 
any other single agent. Much informa- 
tion concerning the heart and lungs may 
be obtained in the skiagraph or by di- 
rect examination with the fluorescent 
screen. The stomach and _ intestines, 
which ordinarily give no X-ray shadow, 
are brought into the field of Roentgen 
diagnosis by inflating them with air or 
gas, which transmits the rays more read- 
ily than the surrounding tissues, or by 
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feeding a meal of mashed potato flavored 
with bismuth subnitrate, which fills the 
cavities with a material offering sufficient 
obstruction to the rays to produce a dis- 
tinct shadow. Dentists employ the X-ray 
‘or examining the roots of teeth, for de- 
iecting teeth that have not erupted and 
for showing the presence of pieces of den- 
tal drills that have been broken off and 
lost. For such purposes skiagraphs are 
made on small pieces of sensitive film en- 
closed in light and watertight coverings 
and placed in the mouth. 

The skiagraph is used for all difficult 
X-ray examinations, because the photo- 
vraphie plate gives infinitely more detail 
than can be obtained on the fluorescent 
-creen. The fluoroscope, however, has the 
vreat advantage of giving immediate re- 
sults and of making it possible to observe 
certain movements, such as the pulsations 
of the heart and the excursions of the 
diaphragm in breathing. 

Unfortunately the X-ray can not or- 
dinarily be reflected or refracted, and 
therefore gives only shadow pictures. 
This difficulty may be partly compensated 
for by making stereographic projections 
and viewing them with a reflecting stereo- 
scope, which will often supply abundant 
perspective in the skiagraphs. 

As a therapeutic agent the X-ray has 
not fulfilled the extravagant claims that 
were made for it by the early enthusiasts 
or by those physicians who do not hesitate 
to attract attention to themselves and 
their alleged cures by means of illustrated 
articles in the Sunday newspapers. It 
has, however, been extremely useful in 
the treatment of many diseases which 
affect the skin and certain glandular 
tissues. No deep-seated cancers have 
been cured by it, although in many 
cases the pain has been lessened and 
the progress of the disease seems to have 
been retarded. It is often used after sur- 
gical removal of cancerous growths for 
the purpose of preventing or delaying re- 
currence of the disease that may resuit 
from ‘any cancer cells that have escaped 
the surgeon’s knife. 

The so-called X-ray burn is a peculiar 
disturbance of the life and growth of the 
tissue cells. It looks at first like a sun- 
burn, but may become more severe and 
persist for months or years. No sensa- 
tion of heat is felt during the exposure, 
and the effect appears usually not earlier 
than five nor later than twenty days after- 
ward. The use of protective shields, 
gloves, aprons, ete., has practically elimi- 
nated this danger to both operator and 
patient. Ray filters of leather or thin 


aluminum, which absorb the rays of low 
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penetration, are interposed between the 
Crookes tube and the skin for the pur- 
pose of cutting off those useless rays, 
which would otherwise be absorbed by the 
skin. 

The degree of penetration of the rays 
from a Crookes tube increases with the 
potential difference at its terminals. This 
is measured roughly by tke length of the 
spark that may be obtained in a gap 
bridging the lead wires of the tube, and in 
practical work is represented by sparking 
distances of two to five inches. 


Owing to the necessity of using 
unidirectional discharges for exciting 
the Crookes tubes, high frequency 


apparatus and alternating-current trans- 
formers have been comparatively little 
used for this purpose, although several in- 
genious methods of suppressing and recti- 
fying the inverse current wave have been 
developed. The Holtz and Wimshurst ix- 
fluence machines are extensively used by 
physicians, but for difficult X-ray exami- 
nations induction coils with electrolytic 
or mercury jet interrupters are giving the 
most satisfactory results. . 

The relatively low potential inverse cur- 
rent induced at the closure of the pri- 
mary circuit of the induction coil is elim- 
inated by series spark-gaps or vacuum 
tube rectifiers. The pulsating currents 
thus obtained may be méasured roughly 
by a milliampere meter in series with the 
Crookes tube. Electrostatic disturbances 
of the meter are avoided by inserting it 
at the neutral point of the secondary 
winding or by a connection between one 
of the meter terminals and its metallic 
casing. With a very powerful excitation 
of the Crookes tube such a meter will in- 
dicate as much as ten to twenty milliam- 
peres when the apparatus is absorbing 
three to ten kilowatts from the lighting 
circuit. Under such conditions skia- 
graphs of the thick parts of the body may 
be made with exposures of one to twenty 
seconds. This is from five to twenty 
times faster than the best work of the 
influence machines. The influence ma- 
chines are very bulky for the amount of 
energy delivered and they are susceptible 
to changes in the humidity of the air. 
They are, however, safer in unskilled 
hands than the induction coils, and for 
simple fluoroscopic examinations they are 
very satisfactory. 

The importance of short exposures in 
skiagraphic work is due to the fact that 
movements of the subject must be pre- 
vented, and in many cases it is essential 
that respiration be suspended during the 
exposure. 


‘measurement. 
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The improvement that has been made 
in induction coils, interrupters and other 
X-ray appliances is shown by the fact 
that the exposures in skiagraphic work 
are forty to sixty times faster than they 
were a few years ago. 

In the early attempts to obtain more 
powerful excitation of the Crookes tub:s 
some extremely bad induction coil des'gn 
was shown. German coils wound and in- 
sulated for sparks one metre long were 
imitated here and elsewhe:e. Present prac- 
tice tends toward the use of much less 
expensive and more efficient coils designed 


_for large ouput at a potential difference 
‘represented by spark lengths of ten or 


twelve inches. Such potential differences 
are enough in excess of those required by 
the Crookes tubes to provide for the 
rectifying spark-gaps or valves tubes. 

The use of powerful induction coils and 
electrolytic interrupters has made neccs- 
sary great increase in the size and strength 
of the Crookes tubes in order that they 
may withstand the large amounts of en- 
ergy delivered to them even for a few 
seconds. The tubes commonly used for 
rapid skiagraphic work are eighteen to 
twenty inches long with bulbs seven or 
eight inches in diameter. The targets 
are made of platinum-faced masses of 
copper or some alloy weighing one to three 
ounces. Even this large thermal capacity 
does not prevent fusing the target at the 
focus point of the cathode stream. 

Hollow platinum targets cooled with 
water are in common use and are very 
effective, but the liquid is somewhat in- 
convenient. These tubes are quite ex- 
pensive and their useful life is much 
shortened by the strain of powerful dis- 
charges that are necessary for short ex- 
posures. 

There is now no satisfactory practical 
method of measuring either the penetrat- 
ing quality, the photo-chemical action or 
the physiological effect of the X-ray, and 
this is perhaps the greatest need of 
Roentgen workers at present 

The physiological effect of the ray 
probably bears a close relation to the 
photo-chemical action, and this has been 
measured roughly by the change in color 
produced in certain chemical compounds 
which are incorporated in standard test- 
ing wafers. Such a wafer may be placed 
on the skin during a therapeutic exposure 
and afterward compared with a standard 
color scale. 

The property of the rays of ionizing 
gases has been employed for purposes of 
In this work an electrom- 
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eter like the one used by the Curies for 
standardizing radioactive substances has 
been employed. 

Still another method of measurement 
is based on the change in resistance of 
a selenium cell illuminated by the fluores- 
cence excited by the rays in calcium 
tungstate or barium-platinum-cyanide 
crystals. 

Measurements of the current supplied 
to the tube and the difference of poten- 
tial at its terminals are very useful. A 
simple tinfoil electroscope is sometimes 
used for indicating roughly the potential 
at the terminal of the tube. 


Electric 


HE raising to incandescence of badly 
T conducting substances by means of 
a current of electricity has occu- 
pied the attention of a host of investi- 
gators since the time of Sir Humphrey 
Davy, who, in 1810, by means of his cele- 
brated battery of 2,000 cells and his strips 
of charcoal, laid the foundation not only 
for are lighting, but for incandescent 
lighting as well. For, after describing 
his experiments with the are light, which 
are so well known, he says: 

“And a platinum wire one-thirtieth of 
an inch in thickness and eighteen inches 
long placed in circuit between bars of 
copper instantly became red hot, then 
white hot and the brilliancy of the light 
was insupportable to the eye.” 

Subsequently Grove, de Moleyns, de 
Changy, Farmer, Starr, Draper, Watson, 
de Lodyguine, Gardiner and Blossom, and 
later Edison, Maxim, Sawyer, Lontin, 
Lane, Fox and others employed the in- 
candescence of platinum, by an. electric 
current, in the production of light; and 
the French chemist, Tesse du Motay, em- 
ployed platinum sheets and foil made in- 
candescent in the hydrogen flame. Nearly 
all the early investigators produced the in- 
candescence in the open air. Certain of 
them employed a Torricellian vacuum, 
and later Edison and others employed 
by Sprengel, Geissler, and other pumps, 
employing also dynamos in place of bat- 
teries formerly used for furnishing cur- 
rents. 

None of this early work possessed even 
a semblance of a commercial solution of 
the problem of lighting by incandescence ; 
but Edison subsequently found that by 
alternately heating and cooling the plati- 
num and driving out the occluded gases 
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Because of the wide variation in the 


penetrating quality of the rays and the 
consequent variation in the amount of 
absorption by the body tissues, the photo- 
graphic plate, and the measuring device 
itself, all measurements are useless unless 
the quality of the rays is taken into ac- 
count. 

Penetration gauges consisting of a 
fluorescent screen having behind it metal- 
lic plates of different standard thicknesses 
through which the rays pass to the screen, 
are useful, but far from accurate. 


What developments the future will 


By William J. Hammer. 


* There on the tremulous bridge that from beneath 
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bring to the X-ray can not be foretold, 
There is need for shorter exposures in 
skiagraphic work, less complicated and 
more convenient apparatus and better 
means for controlling the rays both 
in diagnostic and therapeutic applica- 
tion. 

The best engineering talent has been 
engaged in work of greater commercial 
importance than the development of X-ray 
apparatus, and there remain to be solved 
many interesting and difficult problems 
in this important although unremunera- 
tive field. 


Lighting by Incandescence. 


Had seemed a gossamer FILAMENT up in air.”°—TESNYSON. 


that he could so change its characteristics 
as to practically produce a new material, 
the originally soft and pliable platinum 
becoming as rigid as a steel piano wire, 
homogeneous as glass and with a brilliant, 
silverlike surface. It could not then be 
annealed by any known method nor 
touched by a file, and platinum spirals 
which he made with a radiating surface of 
3.1-16 inches, which would normally melt 
at a temperature at which they gave but 
four candles of light, he found, after 
treatment, could be burned at from thirty 
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to thirty-five candle-power. Petrie first 
suggested the use of iridium as a filament, 
and subsequently Staite, Starr and le 
Molt suggested its use alone or alloyed 
with platinum, and subsequently Edison, 
Sawyer, Poland and others employed it; 
and Staite used alloys of iridium with 


platinum and copper. Farmer also ex- 
perimented with other metals, including 
palladium, aluminum, nickel, cobalt, iron 
and their alloys. Other investigators 
worked on various metals and alloys, Edi- 
son trying boron, ruthenium, chromium, 
etc. 

The foregoing will serve to show that 
a large amount of active work was done 
in the early days upon metallic fila- 
ment lamps, and will serve to emphasize 
the statement made by the writer at a. 
recent meeting of the American Institute 
of Electrical Engineers, in which he spoke 
of the pendulum of time swinging from 
the metal filament lamp of long ago to 
the carbon filament lamp which has al- 
most exclusively occupied the field for 
more than a quarter of a century past; 
and of the pendulum now swinging back 
again to the metal filament lamp. In 
justice to the earlier investigators it must 
be stated that many of them suggested or 
employed the incandescence of carbon, 
among these being Starr, Greener and 
Staite, de Lodyguine, Kosloff, Farmer, 
Jacquelain, Fontaine, Konn, Adams and 
Sawyer; and even as far back as Octo- 
ber 26, 1836, Professor Loyet, writing in 
the Courier Belge, says: “We would speak 
of the incandescence of charcoal produced 
in vacuum by means of the Voltaic pile.” 
And de Changy speaks of Professor Jo- 
bard, of Brussels, suggesting, in 1838, in 
the Courier Liberal, the idea “that a small 
carbon employed as a conductor of a cur- 
rent in a vacuum would give an electric 
lamp with an intense fixed and durable 
light.” Nothing, however, came of the 
early work in this line, and in fact the 
advent of the dynamo was essential to 
commercial success. Starr, however, 
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showed to Faraday and many others a 
candelabrum of twenty-six of his lamps 
supplied from batteries, these lamps rep- 
resenting the twenty-six states then in 
the Union. This occurred while Starr 
was in London shortly before his death in 
1847. It is interesting to note that the 
first patent granted in the United States 
for an incandescent electric lamp was that 
of S. Gardiner, Jr., and IL. Blossom, 
United States patent 20,706, of June 29, 
1858. It was for an electric signal light 
and consisted of a single platinum spiral. 
This patent was, however, antedated by 
the British patent of another American, 
J. W. Starr, of Cincinnati, Ohio, a pro- 
the philanthropist Peabody. 
Starr’s patent was filed through his agent, 
King, in whose name it was granted. 
(See British patent 10,919, of November 
4, 1845.) The first American patent was 
also slightly antedated by the Belgian 
patent of de Changy, of April 8, 1858. 
Starr refers to the use of a thin, trans- 


tégé of 


parent leaf of platinum and also speaks of 


the use of carbon and of employing, in 
connection therewith, a  Torricellian 
vacuum, while de Changy used a plati- 
num wire and spiral, making no reference 
to the use of an exhausted chamber. 

The tribunals of the world have adjudi- 
cated Thomas A. Edison to be the inventor 
of the commercial incandescent electric 
lamp; but the able work of those already 
referred’ to and that of Swan, Lane 
Fox, Maxim, Weston, Sawyer and Man, 
Cruto, Gatehouse, Swinburne, Girard, 
Diehl, Siemens interests, Schaefer, Opper- 
man, Crookes, Boehm, Bernstein, Stanley, 
Thompson, de Khotinsky, Seel, Akester, 
Alexander, Richter, Schuyler, British 
Electric Company, Miiller, Kurtzgen and 
other early workers should not be for- 
gotten. 


Doubtless the future will give full- 


credit to the important work of ‘Edison’s 
predecessors and his contemporaries in the 
art of incandescent electric ‘lighting. 
There is neither time nor space ‘on ‘this 
occasion to do even scant justice ‘to ‘these 
workers ; but the writer has always been 
most anxious to do this, and ‘as an ‘evi- 


dence thereof he respectfully calls atten-_ 


tion to the illustrations which he has been 
asked to incorporate in this article, which 
show his historical collection of incan- 
descent electric lamps and which has been 
aptly termed “The History of an Art.” 
The writer has spent some twenty-eight 
years upon this collection, and while the 
illustration represents it as it appeared 
at the St. Louis Exposition of 1904, where 
it received the “Grand Prize,” it to-day 
stands practically complete and up-to-date 
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and embraces considerably over a thou- 
sand lamps, each lamp marking an im- 
portant step in the art, and in nearly all 
cases they are the first, or among the first, 
of the lamps made by the various in- 
ventors. 

The writer wishes to call attention to a 
circumstance which seems to him little 
less than extraordinary. It is now twenty- 
eight years since Edison perfected his car- 
bon filament lamp, “the first commercial 
incandescent lamp,” and it stands to-day 
as it did in 1879 without a single basic 
feature eliminated nor an absolutely es- 
sential feature added. The Edison lamp 
embraced then, as it does to-day, the fol- 
lowing features: An attenuated high-re- 
sistance filament of carbon hermetically 


‘sealed in an all-glass receptacle, with 


platinum leading wires passing through 
the glass, and the exhaustion of such re- 
ceptacle upon a vacuum pump to a high 
degree prior to its, being sealed hermeti- 
cally! (See Edison United States patent 
223,898 of January 27, 1880, filed No- 
vember 4, 1879.) In making the above 
statements the writer does not for one 
moment wish to disparage the able work 
done by others in this field, especially that 
of the technical staff of the various lamp 
companies, in the simplifying and _ per- 
fecting of the manufacturing processes, 
such as the making, carbonizing and treat- 
ing of the filaments, exhausting the globe, 
anchoring the filament, and developing 
automatic machinery by means of which 
the cost of construction has been enor- 
mously decreased and the efficiency of the 
lamp increased from the 4.4 to five watts 
per candle of the early Edison lamp to 
the 3.1 watts per candle of the standard 
type of Edison lamp of to-day, and the 
further efficiency attained by the graphit- 
ized filament lamp of 2.5 watts per candle. 
But, making all due allowances, I ask 
where can an invention in any art be 
pointed to which has stood such a test of 
time as has the Edison lamp. 

The tendency of all great inventions 
is not to pull down, but to build up. 
There are many who will remember the 
panic caused in the gas lighting industry 
by the appearance of the Edison plati- 
num lamps‘of 1878 and the effect of his 
“paper horseshoe” carbon filament lamp 
of 1879. Many feared that gas as an illu- 
minant was doomed ; yet to-day far more 
gas is burned than ever; but to-day we 
are practically forced to admit that the 
wonderful results obtained by the new 
metallic filament and other new filament 


lamps coming to the front so rapidly will 


sound the knell of the carbon filament 
lamp. The new metal filament lamps 
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certainly possess remarkable commercial 
advantages in their extraordinary effi- 
ciency, which may be conservatively stated 
to be one watt per candle and less, their 
long life, non-blackening of the globe, the 
coolness of the globe, the increase of re- 
sistivity with temperature, their high 
melting points, the doing away with the 
“smashing point” of the carbon lamp oc- 
curring at a fall in the initial candle- 
power of twenty per cent, the quality and 
uniform color of the light at various volt- 
ages, their ability to operate equally well, 
as a rule, upon direct and alternating cur- 
rents, their ability to stand considerable 
variations in potential, the less emissiv- 
ity of bright metal as compared with car- 
bon, the ability to re-weld the broken 
filament and the utilization of filaments 
of broken lamps. 

A leading authority in the gas indus- 
try in this country recently remarked to 
the writer, “Were it not for the Welsbach 
mantle, we should be down and out to- 
day,” and a prominent officer of one of the 
largest gas concerns in America said to the 
writer, but a few days ago, that he was 
watching the development of the new 
metal filament lamps with the greatest 
concern, and one sees every indication 
that within the next few years greater 
advances will be made in the procuring of 
economical and satisfactory illuminants 
than has been made during the past quar- 
ter of a century and over. The late Pro- 
fessor Rowland once remarked that “a 
Steinway grand piano was a comparatively 
simple piece of mechanism compared with 
an iron atom.” Doubtless comparatively 
little is known to-day regarding the carbon 
atom and there is sore need at the pres- 
ent time of an Edison or a von Welsbach 
to save the carbon filament lamp, and I 
might add certain other illuminants as 
well. Leaving out of consideration for 
the present the gaslight and the arc light, 
what for instance is to become of the tan- 
talum lamp which Minerva-like sprang 
forth “full fledged” upon the world so re- 
cently. Can it hold its own with its effi- 
ciency of two watts per candle, even ad- 
mitting that its makers have found ways 
to operate it on alternating circuits and 
lessen its cost of manufacture? What 
of the future of the Nernst lamp, even 
with an efficiency of half that of the car- 
bon lamp, say 1.5 to 2 watts per can- 
dle, and the production of the new 
replacement piece at a cost of but twenty 
cents? Can it hold its own with its high 
initial cost, slow starting up, resistance 
of heater and ballast, blackening of re- 
flecting surfaces and globe, depreciation 
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in candle-power, its complexity, its sen- 
sitiveness to variations of potential and 
to the alternating current? What of the 
osmium lamp of von Welsbach, with its 
efficiency of 1.5 watts per candle? Can it 
remain in the game with its high initial 
cost, low resistivity, frailty, softening of the 
filament when heated, necessitating burn- 
ing it in a pendant position, extreme brit- 
tleness when cold, and with the limited 
supply of osmium? The company, after 
practically cornering the market, is endeav- 
oring strenuously to locate new sources, 
which sources, now as heretofore, are lim- 
ited to the by-products of the refinements 
of platinum and a trifle from osmiridium. 
It would seem that certain of the leading 
electrical interests here and abroad have 
been lulled into a sense of security by rea- 
son, not only of the satisfactory character 
of the carbon incandescent lamp, per se, 
but also of the very satisfactory condi- 
tion of the lamp business from a financial 
standpoint. This does not apply with 
such force to foreigners, as conditions 
abroad are somewhat different, due to the 
practice of charging for lamps, to com- 
petition, cost of labor and other factors. 


Doubtless the development of ‘the 
electric furnace and the securing of 
facilities for producing temperatures 


heretofore unknown, the development of 
electrolytic and chemical processes and 
the pyrometer have added greatly to the 
knowledge and experience of physicists, 
metallurgists, chemists and others, of the 
properties of rare metals, metallic oxides, 
rare earths, ete. While great credit is due 
to the foreigners, especially to the Aus- 
trians and Germans for their work on the 
gas mantle, the flaming arc, the Nernst 
lamp, tantalum, osmium, — tungsten, 
zirconium and other metallic filament and 
composite filament lamps, it must be re- 
membered, in justice to our own country, 
that we also have men who have done able 
and pioneer work upon the new metallic 
filament, composite filament and glower 


lamps. In speaking of Nernst, von Wels- 


bach, von Bolton, Langhans, Kuzel, Just 


and Hanaman, Crawford-Voelker, Zernig, 
and Hollefreund in Europe, we must cou- 
ple the names of de Lodyguine, Heany, 
Parker and Clark with them, and not 
overlook the work of Edison, Bernstein, 
Shapleigh, Wurts, Potter, Hanks, Whit- 
ney, Howell, Cazin, Thowless and others ; 
and it is to be observed that the big lamp 
companies, no longer “asleep at the 
switch,” to-day have a veritable host of 
investigators at work upon metallic fila- 


ments. Carbon filaments coated with 


boron, ruthenium, niobium, tungsten, sil- 
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ver, chromium, manganese, zircon, silicon, 
ete., and these substances also in a com- 
minuted state with various forms of car- 
bon, etc., have been much experimented 
upon. The work of de Lodyguine dates 
back to the early seventies, when, in Russia, 
he did important pioneer work upon plat- 
inum and carbon which brought him one of 
the Grand Prizes of the St. Petersburg 
Academy of Science, and subsequently in 
this country from 1892 to 1894 he was en- 
gage | in experimenting upon filaments 
formed highly refractory metals 
whose gaseous chlorine compounds, upon 
mixture with hydrogen, deposited them- 
selves in metallic form upon a platinum 
or carbon base or temporary support, which 
he terms in his United States patent, 575,- 
002 of January 12, 1897, a “fillet,” which, 
from his patent, he stated 
“formed no part of the illuminant itself 
and preferably an insignificant dimen- 
sional relation to the completed illumi- 
nant. Upon this ‘fillet’ then I deposit the 
illuminant proper, which contains the ‘fil- 
let? as an accident of manufacture and 
not as a portion of itself.” He refers to 
the employment of molybdenum, tung- 
sten, rhodium, iridium, rutheneum, os- 


from 


quoting 


mium and chromium and the use of the 
chlorides, chlorates, or any other gaseous 
chlorine compounds of these metals. And 
he describes his process when the oxy- 
chlorides are used in which, owing to their 
greater specific gravity, they are intro- 
duced at the top of the vessel containing 
the “fillet” and as they descend the lighter 
hydrogen gas entering from below decom- 
poses the oxychloride and deposits it in 
pure metallic form upon the “fillet.” In 
this patent he refers explicitly to the use of 
chromium, and in his second United States 
patent, 575,668, of January 19, 1897, he 
claims specifically the use of molybdenum 
as an incandescing body. De Lodyguine 
recently informed the writer that, while 
he had succeeded in making lamps which 
lasted several hundred hours, they would 
blacken ‘so rapidly as to almost at once 
destroy their usefulness as illuminants, 
and this and his inability to secure a suf- 
ficiently attenuated “fillet” together com- 
bined to prevent him from producing 
a commercial incandescent electric lamp. 
However, this work of de Lodyguine is of 
importance by reason of the work along 
ihe same line being done by Just and 
Hanaman abroad and the work of Parker 
and Clark in this country, who practically 
used the “fillet” of de Lodyguine. Just 
and Hanaman in their wolfram (tung- 
sten) lamp used a fine carbon filament in 
the presence of oxyhalogen compounds in 
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the presence of hydrogen gas, they claim- 
ing that pure metallic tungsten is deposit- 
ed upon the filament. Parker and Clark, 
of New York, also use a fine filament of 
carbon in their very interesting Helion 
lamp. In this lamp silicon is reduced 
from a gaseous form in combination with 
carbonaceous gases on the surface of a 
high-resistance carbon core. The inven- 
tors claim it operates at the high tempera- 
ture (2,300° cent.) without the carbon 
and silicon uniting to form carborundum, 
as would be supposed; that the silicon 
shows no tendency to become molten or 
fluid at the temperatures attained ; that it 
starts with a negative temperature coeffi- 
cient less than carbon, and at about red 
heat changes distinctly to positive and 
remains positive as high as the tempera- 
ture is carried; that there is practically 
no disintegration or blackening of the 
globe; that the permanency of the fila- 
ment is probably due to the low vapor 
density of the silicon, and they claim 
results of from 600 to 1,000 hours and 
an efficiency of one watt per candle or 
less. It interesting, were 
there time and space, to refer to the 


would be 


various methods employed in the man- 
ufacture of metallic filaments which might 
he termed the electrolytic substitution, col- 
ductile 
chemical, composite filament and tritura- 


loidal, conversion, drawn wire, 


tion or mechanical processes; and also to 


the use of binders; systems of mounting, 
and methods of treatment of the filament, 
out of contact with oxydizing agents, ete. 
3ut this is too big a subject in itself. 

Of the work of John Allen Heany, of 
York, Pa., the writer believes much will be 
heard, as Mr. Heany has been engaged in 
this field of rare metals, metallic oxides, 
etc.—at least so I am credibly informed 
—during-the past twelve years, and he 
made metallic filament lamps over seven 
years ago. He has been unwilling to tell 
of his work, but the writer has been given 
an opportunity of investigating his work 
and his records during a considerable 
period of time. And he feels confident as 
a result thereof that it will ultimately be 
found that Heany antedates much of the 
work done by the foreigners in this field, 
of which so much has been said in the 
press. Mr. Heany claims life tests of over 
1,000 hours at less than one watt per can- 
dle. His tungsten tested by Messrs. Waid- 
ner and Burgess, of the Bureau of Stand- 
ards at Washington, showed a temperature 
of 3,200° cent. without blackening of the 
globe. It is interesting to note, in this 
connection, that on last Christmas day 
Mr. Heany received the first tungsten 
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patent granted in America (United States 
patent, 839,585, of December 25, 1906, 
original application filed December 29, 
1904). In this patent he specifies a fila- 
ment for incandescent lamps composed 
exclusively of a metallic alloy of tung- 
sten and titanium in a dense shining co- 
herent state, and homogeneous throughout, 
and he describes the method employed by 
On January 29, 1907, Heany re- 
ceived a second patent for a filament for 
incandescent lamps consisting exclusively 
of metallic titanium (United States pat- 
ent, 842,546, of January 29, 1907, filed 
December 29, 1904). Other tungsten 
lamps than those already mentioned are 
those of Kuzel, and the Osmin lamp, of 
Vienna, and the Osram, and the Zernig 


him. 


“Z”’ or Hollefreund lamp, of Berlin, and 
the Canello, of Paris. Recently the General 
Electric Company, the Westinghouse 
Electric and Manufacturing Company, and 
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other manufacturers in this country have 


been actively working upon the tungsten ~ 


lamp. The writer is of the opinion that 
there is a large field and a large future for 
the vacuum tube and the mercury. arc 
lamps, especially the former, owing to its 
superior spectrum and ability to vary 
the same, the simplicity of manufac- 
ture and operation, infinite length under 
proper conditions, etc. The Moore 
tube of this type is made with a yellow, 
pink or white color, in three types of 
tube, with relative efficiencies of one and 
one-half, two, and two and one-half watts 
per candle. The Cooper Hewitt light 
possesses advantages of its own, especially 
its high candle-power and in its use for 
outdoor illumination and in its efficiency 
of .3 to .6 of a watt per candle. In con- 
clusion the writer might add that he is 
a firm believer in the ultimate solution 
of the problem of securing a satisfactory 
and efficient illuminant by means of the 
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stimulation of phosphorescent and fluores- 
cent substances in various ways, thus pro- 
ducing a “cold light,’ a light without 
flame and without heat; and he has for 
some time been working in this field, 
which he believes is one full of promise. 
Professors Langley and Very have shown 
that the light of the Pyrophorous Nocti- 
lucus, or Brazilian beetle, has the highest 
efficiency of any known light. Professor 
Dewar is recently quoted as stating that 
the incandescent lamp gives an efficiency 
of one and one-half to two per cent and 
never over three per cent, whereas certain 
phosphorescent creatures and substances 
give a light with an efficiency of ninety- 
nine per cent. Certainly we must soon 
stop producing long and useless heat 
waves, and also, as far as possible, all 
radiations outside the visible spectrum, 
in the utilization of our illuminating 
agents, and expend the energy in the pro- 
duction of luminous waves or vibrations. 


Some Flectric Traction Notes. 


HE early history of electric traction 
has been well written in quite re- 
cent times, and in this article only 

a summary of the work of the early in- 
vestigators and developers of this depart- 
ment of electrical industry will be ven- 
tured. Two contributions to recent lit- 
erature upon this subject are of particular 
interest because of their authenticity. 
One of these was published in the His- 
torical Number of the Extrctricat Rer- 
VIEW, January 12, 1901; the other was 
published in 1905, in the July and Au- 
gust numbers of the Century Magazine, 
the author being Frank J. Sprague. 

Thomas Davenport, a blacksmith of 
Brandon, Vt., is credited with having first 
suggested the electric railway,’ although 
an Italian priest, Abbe Salvatore Del 
Negro, professor of natural philosophy at 
the University of Padua, is reputed to 
have designed an electric toy traction ma- 
chine of the reciprocating type in 1830. 
Davenport ran a toy motor mounted on 
wheels on a small circular railway in 
1834, exhibiting this a year later at 
Springfield and Boston, Mass. 

Robert Davidson, of Aberdeen, Scot- 
land, some time in 1838 constructed a 
locomotive equipped with a motor. This 
engine was demonstrated on the Edin- 
burgh-Glasgow Railway, Scotland. 

Henry Pinkus, an Englishman, indi- 
cated the use of rails for carrying electric 
current in a patent issued in 1840. A 
like patent was issued in America to Lil- 
ley and Colton in 1847. Professor Moses 


G. Farmer, in the same year, operated an 
experimental car carrying two passengers 
at Dover, N. H., and three years later 
Professor C. G. Page, of the Smithsonian 
Institution, helped by a special grant from 
Congress, constructed several forms of 
motors. One of these, driven by a bat- 
tery of 100 Grove cells, was tried April 
29, 1851, on a road between Washington 
and Bladensburg. 

It was in 1851 that Thomas Hall, an 
instrument maker of Boston, operated a 
small model driven by current taken 
through the rails from a stationary bat- 
tery. Hall also exhibited another model 
called the Volta at the Mechanics’ Fair in 
Boston, 1860. 

During the period intervening between 
the exhibition of the Hall models a patent 
had been issued in 1855 to an English- 
man named Swear, and patents were is- 
sued in France and Austria in the same 
year to Major Alexander Bessolo, of the 
Italian army. The latter patents exhibit- 
ed the third rail, which was indicated at 
that time, however, for telegraph pur- 
poses only. 

For some twenty years, then, almost 
nothing had been done in the direction of 
developing the electric railway, the in- 
ventors of the earlier day all having 
reached the conclusion that electric opera- 
tion was feasible, but prohibitive because 
of the costly nature of the batteries. The 
development of the Pacinotti dynamo in 
1864, and, three years later, the work of 
Wheatstone in England and Werner Sie- 


mens in Germany, brought out the princi- 
ple of the self-exciting dynamo. Gramme’s 
discovery, about 1873, of the reversibility 
of the dynamo, and the work of Fontaine, 
Breguet and Von Hefner Altneck, not 
forgetting our own Professor Henry Row- 
land, was a grand advance in making pos- 
sible electrically operated traction sys- 
tems. In 1875 George F. Greene, of Kal- 
amazoo, Mich., constructed a model rail- 
way, in many points similar to Farmer’s 
model. He used the track rails for con- 
ductors. In 1879 he built a compara- 
tively large car carrying two passengers, 
and realized the necessity of a dynamo for 
furnishing current. He applied for pat- 
ents in August, 1879, but, being without 
funds, his patents languished in the 
Patent Office for twelve years, and were 
not finally granted until 1891, Greene in 
the meantime being unable to develop 
his apparatus. 

In the summer of 1879 Siemens & 
Halske exhibited an electric locomotive 
and one car at the Berlin International 
Exposition. 

The next year, 1880, witnessed an im- 
portant advance in electric traction, and 
marks the advent of a new type of in- 
ventor and organizer; and from this pe- 
riod on, although there was not accom- 
plished anything remarkable, as measured 
by present-day ideas, a wonderful amount 
of ingenuity, perseverance and indomita- 
ble courage was displayed. 

In May, 1879, Stephen Dudley Field 
filed a caveat covering an experimental 
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electric railroad, antedating by a very 
brief period the announcement of similar 
ideas from Thomas A. Edison. 

In 1881 Siemens & Halske opened a 
third-rail line in Berlin. This was the 
first commercial electric railway in the 
world. During the summer of the same 
year Siemens & Halske changed over the 
Charlottenburg and Spandau _horse-car 
line, equipping it with an overhead elec- 
tric system. 

Experiments were made with an accu- 
mulator car on a one-mile track by 
Duchesne-Fourmet at  Breuil-en-Ange, 
France. In the summer of the next year 
an accumulator car was put on the Vin- 
cennes tramway line in Paris. 

In the summer of 1883 Dr. Werner 
Siemens equipped an electric line to the 
Giants’ Causeway, near Portrush, Ireland, 
the road being opened on November 5. 

In the same year the Field and Edison 
interests were consolidated in the forma- 
tion of the Electric Railway Company of 
the United States, the company laying 
down an experimental railway for the 
Chicago Railway Exposition in June oi 
that year. 

C. J. Van Depoele exhibited an over- 
head line in the autumn of 1883, and 
about the same time Leo Daft equipped 
a short length of road between Saratoga 
Springs and Mount McGregor, N. Y. The 
next summer Mr. Daft built a short line 
on the Iron Pier at Coney Island, N. Y. 
At the same time E. H. Bentley and Wal- 
ter Knight constructed in Cleveland, Ohio, 
an underground conduit road about two 
miles long. This system ran successfully 
for more than a year, when Bentley and 
Knight went to Providence, R. I., to take 
up larger work. A conduit line was also 
constructed across New York city, through 
Fulton street, and in Boylston street, Bos- 
ton, about the same time. 

In the autumn of 1884 J. C. Henry 
constructed an overhead line in Kansas 
City, Mo., using Van Depoele motors on 
the cars. 

In the spring of 1885 the Baltimore 
Union Passenger Railway Company con- 
tracted with Leo Daft for the equipment 
of a suburban branch of its system, run- 
ning about three miles out of the city to 
the village of Hampton. This was a third- 
rail electric line. About the same time 
Van Depoele constructed a short line at 
Toronto, Ontario, using an overhead sys- 
tem. 

Frank J. Sprague, in December, 1885, 
presented a paper to the American Insti- 
tute of Electrical Engineers discussing 
the electrical equipment of the New York 
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elevated lines, beginning his experimental 
work on the Thirty-fourth street branch 
of the elevated system in the early part of 
the next year. 

It was in the spring of 1887, however, 
that the great advance was made in prac- 
tical electric railroading. The Union 
Passenger Railway Company, of Rich- 
mond, Va., entered into a contract with 
Mr. Sprague for the equipment of its new 
lines, then building. Work was begun 
early in 1888 and carried to a most suc- 
cessful completion by dint of a monu- 
mental amount of labor and perseverance. 

On January 1, 1888, there were thir- 
teen electric railways in the United States 
and Canada. There were ninety-five mo- 
tor cars, operating over forty-eight miles 
of track. Of these roads, six were on the 
Van Depoele system, three on the Daft 
system and one each on the Fisher, Short, 
Henry and Sprague systems. 

In 1889 the Thomson-Houston Com- 
pany acquired the patents of Bentley, 
Knight and Van Depoele. In 1890 the 
Edison General Electric Company took 
over the Sprague Electric Railway and 
Motor Company, acquiring the patents of 
Mr. Sprague. In 1891 the most important 
matter of the interference of the railway 
companies with the ground returns of the 
telephone companies was settled by a de- 
cision in the Supreme Court of Ohio, sit- 
ting at Cincinnati, in the January term 
of that year. 

During this period Siemens & Halske 
in July, 1889, installed at Budapest, Aus- 
tria, a conduit railway of considerable 
The success of Sprague’s operations 
at Richmond gave confidence to financial 
interests, and the next period is marked 
by a considerably increased rate of accel- 
eration in the development of electric 
traction. 

It may be well at this time to com- 
ment upon the attempts which have been 
made to operate electric railway cars by 
means of accumulators carried upon the 
ears. A conclusive experiment was that 
attempted on Madison avenue, New York 
city, during the year 1890. Fourteen cars 
were used, running between the Post-office 
and a charging station at the car stables 
in Eighty-eighth street, a total distance 
of about five miles. The motors employed 
were of the Reckenzaun type, and 110 
cells of accumulator were installed in each 
car in two long boxes. The cells were of 
the Julien type, containing pasted plates. 
This system, however, seemed impractical 
because of the high depreciation of the 
batteries. Several other lines have since 
been operated in various portions of the 


size. 
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country. For a long time a system was 
operated on Thirty-fourtlf street, New 
York city. Better fortune seems to have 
attended the efforts on behalf of accumu- 
lator traction abroad. 

Concerning the introduction and devel- 
opment of surface-contact systems, which 
apparently would be the ideal method of 
car propulsion, eliminating the unsightly 
overhead system and the costly open-slot 
construction, there is not much to record, 
the Diatto and the Clairet-Vuelleumier 
systems in Paris; the Lorain system in 
Wolverhampton, and the Pullen system 
in the United States having achieved ar 
ordinary degree of success. 

In 1888 and 1889 Leo Daft equipped 
about two miles of the Ninth avenue di- 
vision of the New York elevated lines, 
operating upon them an electric locomo- 
tive of considerable power. This project 
was allowed to lapse, however. 

About this time the introduction of 
cross-country roads began, and the use of 
alternating currents, both of high and 
low tension, was seriously considered. In 
February, 1894, H. Ward Leonard pre- 
sented a paper before the American Insti- 
tute of Electrical Engineers, suggesting 
the use of single-phase alternating current 
at 20,000 volts. The car equipment in- 
cluded a motor-generator, the single-phase 
synchronous motor operating at 500 volts, 
being direct-connected to a separately ex- 
cited generator. A small exciter fur- 
nished current for the motor and gener- 
ator fields and for the fields of the mo- 
tors connected to the axles. The brushes 
of the driving motors were connected di- 
rectly to the brushes of the generator. 
The synchronous motor ran continuously, 
driving the generator. 

In 1896 Bion J. Arnold proposed the 
use of high-tension current in plans he 
developed for a road to run from Chicago 
to the lake region. 

It was a little earlier than this—in 
1890—that a line on the South London 
toad was equipped with electric locomo- 
tives, the gearless motors having arma- 
tures on the axles of the drivers. Later, 
in 1893, the Liverpool (England) Over- 
head Railway was put in operation. In 
the spring of the same year the Intramu- 
ral Railway was constructed at the World’s 
Fair, Chicago. In 1895 the Metropolitan 


West Side Elevated Road, in Chicago, was 
electrified. In the following year the Nan- 
tasket Beach road, a branch of the New 
York, New Haven & Hartford, was put 
into operation, and September saw the 
electrification of the T.ake Street Railway 
in Chicago. There had been few attempts, 
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however, to replace steam road equipment 
with electricat apparatus, the most im- 


portant up to this time being the con-- 


struction by the General Electric Com- 
pany of three locomotives, each weighing 
ninety-two tons, amd developing 1,000 
horse-power, for the tunnel under the city 
of Baltimore, Md., operated by the Balti- 
more & Ohio Railroad. This was in 1895. 

In the summer -of 1900 the Central 
London Underground Railway, between 
the Bank and Shepherd’s Bush, was 
opened, the third-rail system being em- 
ployed. The City & South London Un- 
derground Railroad in London was opened 
in 1894; also a third-rail system. 

Along with the great extension of the 
use of electric motors for railway work, 
control methods, trolleys and all other 
portions of the system were rapidly de- 
veloped. In the earlier types the wind- 
ings and commutators of the motors were 
exposed to the dust and dirt and moisture 
of the streets. In 1891, with the design 
of the four-pole motor adapted to single- 
reduction gearing, efforts were made to 
produce enclosed types of street railway 
motors. Soon the gearing was enclosed 
in tight metal cases filled with oil, this 
contributing both to the life and quiet- 
ness of this portion of the car’s mechan- 
ism. 

In 1890 the Westinghouse Electric and 
Manufacturing Company entered the 
street railway field as a rival of the com- 
hined Thomson-Houston and Edison in- 
terests. The rivalry of these two great 
corporations has done much to promote 
the rapid development of electric railway 
equipment. 

In the spring of 1897 Mr. Sprague was 
requested to act as consulting engineer of 
South Side Elevated Railroad, 
Chicago. It, was upon this system that 
the first application was made of multiple- 
unit control. In November of 1897 a 
test train of five cars was put in operation 
in Chicago; on the, twentieth of April 
of the next year, twenty cars, and three 
months later, locomotives had been en- 
tirely abandoned. This was a conclusive 
demonstration of the practicability of con- 
trolling any number of units in a train 
from a master switch located on the plat- 
form of any of the moving cars. 

This brings us to comparatively recent 
times. The development since 1900 has 
continued both along the lines of utiliza- 
tion of direct and alternating currents. 

In August, 1901, Ganz & Company, of 
Budapest, installed on the Valtellina line, 
running through Lecco, Colico and Sond- 
rio, Italy, for a length of sixty-seven 
miles, an alternating-current system, the 


the 
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transmission being at 20,000 volts, the 
motors operating with 3,000 volts in 
each phase. In the same year, between 
September and November, Siemens & 
Halske and the Allgemeine Elektricitats 
resellschaft, acting for the “Studiengeseli- 
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schaft,” representing the German govern- 
ment, installed an alternating-current 
traction system on a_ portion of the 
military line outside of Berlin, running 


between Marienfelde and Zossen. The 
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current was received on the car at 12,000 
volts, three-phase, and transformed on 
the car to 450 volts. It was announced 
that on October 6, 1901, this car made a 
speed of 125 miles per hour. 

The year 1901 also witnessed the open- 
ing of the first portion of the third-rail 
system from Milan to Varese, Italy, and 
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the installation of accumulator lines from 
Milan to Monza, and from Bologna to 
San Felice. The Burgdorf-Thun system 
in Switzerland was also inaugurated, the 
primary line operating at 20,000 volts, 
the three-phase motors taking current at 
1,000 volts. 

This was a period of great activity on 
the part of numerous investigators, the 
principal work being done along single- 
phase lines by Finzi, E. Arnold, Deri, 
Schuler, Latour, Winter-Eichberg, Thom- 
son and Steinmetz. 

In June, 1902, Bion J. Arnold, at the 
Great Barrington (Mass.) meeting ef the 
American Institute of Electrical Engineers, 
described an electropneumatic system of 
railway traction, utilizing high-tension al- 
ternating current. An _air-compressor 
system is employed for starting the 
motors and for supplying power for pro- 
pulsion through cities, where the high- 
tension conductor would not be allowed. 

In September, 1902, B. G. Lamme pre- 
sented to the American Institute of Elec- 
trical Engineers a paper describing the 
Washington, Baltimore & Annapolis 
single-phase railway. This. system called 
for the use of single-phase alternating 
current in generators, transmission lines, 
trolley car equipment and motors. 

On October 27, 1904, the great subway 
system in New York city was opened to 
the public. 

On November 12, 1904, a company of 
newspaper men and representatives of 
railway interests inspected the ninety- 
five-ton locomotive built by the General 
Electric Company and the American Lo- 
comotive Works for the New York Cen- 
tral & Hudson River Railroad. The nor- 
mal rated horse-power of these machines 
is 2,200, the maximum being 3,000. The 
normal drawbar pull is 20,400 pounds, 
the maximum 32,000 pounds. These en- 
gines are capable of making a speed of 
sixty miles per hour, drawing a 500-ton 
train. The principal feature of the loco- 
motives, which are operated by direct 
current, is the use of gearless motors, the 
armatures of four of which are mounted 
directly on the axles of the drivers. 

On May 16, 1905, the Westinghouse- 
Baldwin single-phase, alternating-current 
locomotive was demonstrated at Kast 
Pittsburg, Pa. This locomotive has a 
weight of 135 tons, each axle carrying 
a 225-horse-power, single-phase series 
motor of the single-reduction-geared type, 
making a total of six motors for each 
locomotive. The machine is built in two 
halves, each having one six-wheel truck 
with a rigid wheel base. These are 

















Mr. WALTER H. WHITESIDE 
President of the Allis-Chalmers Company 


Whose energy and resourcefulness have won for him a rapid rise as 
an organizer and developer of large interests 




















March 9, 1907 


coupled together and are intended to 
operate as one unit, or each half may be 
operated separately if desiied. 
chines are designed for twenty-five cycles 
with a trolley voltage of 5,000. Auto- 
transformers on the locomotives reduce 
the current to 225 volts for use at the 
motors. The machine develops a drawbar 
pull of 50,000 pounds at ten miles per 
hour, and is intended for slow freight 


The ma- 


service. 

The Westinghouse company has also de- 
veloped, for service on the New York, 
New Haven & Hartford Railroad, a loco- 
motive equipped with four 250-horse- 
power gearless motors requiring about 
150 volts at the terminals for alternating 
current, and 550 to 600 volts for direct 
current. The direct-current feature is 
necessary because of the probability of the 
New York, New Haven & Hartford Rail- 
road Company making use of the terminal 
in New York city of the New York Cen- 
tral & Hudson River Railroad Company, 
which is operated by direct current. 

The new electric 
have been built for the Simplon tunnel 
by Brown, Boveri & Company, of Baden, 
Switzerland, were originally intended for 
the Valtellina Railway. The locomotives 
are supported upon two trucks, each of 
which has two axles. The distance be- 
tween the wheel centres of each of the 
trucks is fixed at a minimum of seven 
feet six inches, while the two inner axles 
are nine feet eight inches apart. The 
latter axles are used as driving axles. 
the the movement 
from motor to driving wheel, the use of 


locomotives which 


For transmission of 
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gearing has been excluded. Two three- 
phase motors are placed between the driv- 
ing axles, the motors being coupled to the 
driving wheels by a driving bar. The two 
motor shafts are connected by cranks to 
a common driving bar which runs across 
between them. From the middle of this 
driving bar two side bars are connected 
on either side with one of the driving 
wheels of each truck. The total weight 
of the locomotive is sixty-eight tons, and 
the capacity of the two motors, in normal 
running, is 900 horse-power. 

The Krizik Company, of Prague, Aus- 
tria, has constructed an electric locomo- 
tive to replace the steam locomotives now 
in use on the Vienna (Austria) city lines. 
The locomotive is equipped with two 
direct-current motors geared to each axle. 
The current is brought on a three-wire 
system at 3,000 volts between the trolley 
wires, which form the outer connections, 
and a ground connection forming the 
third conductor. Two motors on each 
side of the ground wire are permanently 
connected in series along with the start- 
ing resistance. With the four motors in 
series, each one receives 750 volts. The 
motors are suspended on each side of the 
axle, both motor pinions meshing into a 
common gear wheel mounted upon the 
axle. 

One of the important events in the elec- 
trification of steam railways was the 
tnrowing open to the public of a portion 
of the Long Island Railroad running be- 
tween Long Island City and Flatbush 
avenue and Rockaway Junction, on July 
26, 1905. This is operated by a third- 
rail direct-current system. 
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Another important electrification was 
that of the West Jersey & Seashore Rail- 
road, a branch of the Pennsylvania Rail- 
road running between Atlantic City and 
Camden, N. J. This was opened on Sep- 
tember 18, 1906. 

In January of the present year electric 
locomotives were placed in regular opera- 
tion on the New York Central & Hudson 
River Railroad, and on January 22 the 
first electric train ran into Rochester, 
N. Y., on the Erie Railroad. The New 
York Central equipment, as has already 
been mentioned, is a third-rail direct-cur- 
rent system. The Erie electrification uses 
motor cars equipped with single-phase 
motors and multiple-unit control for 
operation from an 11,000-volt trolley wire 
at twenty-five cycles. 

It seems fitting to close this article 
with reference to the classical paper pre- 
sented by L. B. Stillwell on January 25 
of the present year to the American In- 
stitute of Electrical Engineers. This was 
entitled, “On the Substitution of the 
Electric Locomotive for the Steam Loco- 
motive,” and was prepared in collabora- 
tion with Henry St. Clair Putnam. Mr. 
Stillwell proposes the entire electrifica- 
tion of the steam roads in the United 
States, and suggests the standardization 
of equipment along alternating-current 
lines at fifteen cycles. Mr. Stillwell cal- 
culates that for the equipment of the en- 
tire railway system of the United States, 
as now existing, an aggregate power- 
house equipment capable of supplying 
continuously 2,100,000 kilowatts would 
he required. 


New York’s Telephone Development. 


N January 1, 1881, there were in 
() service in Manhattan and _ the 
Bronx 2,973 telephones. T'wenty- 
six years later, on January 1, 1907, there 
were in service and under contract in this 
territory over 225,000 telephones; in 
Greater New York, 300,000 telephones, 
and within the metropolitan area, which 
may be said to be all that territory within 
a radius of thirty-five miles of New York 
City Hall, there were in service and under 
contract 389,000 telephones. 

This development is practically all the 
growth of the past twelve years, foy in 
1894 there were only about 10,000 tele- 
phones in Manhattan and the Bronx, the 
territory which now has more than twenty 
times that number. The following statis- 
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tics, which are correct for January 1, 
1907, give an idea of the stupendous size 
of the telephone system in New York city 
and vicinity : 


Telephones in service and under 
contract in combined territories 
of New York Telephone Company 
and the New York & New Jersey 


Telephone Company............ 389,000 
CORTE CRUD a orc. eae des ueusne 182 
Buildings owned and occupied by 

these telephone companies...... 60 
New buildings in course of con- 

GUPORIT oo ws 6 rvs thn oe ie wes 6 
Square feet of office space occupied 

by telephone companies......... 1,094,500 
Total number of employés......... 17,000 
Average number of people per te‘e- 

WN aia. ccc 2 Rae a Nhe Ws eee ee 14 

These statistics indicate that New 


York’s telephone service has been well 


managed along both business and techni- 
cal lines, else the above development never 
could have been attained. 

A comparison of the telephone develop- 
ment of New York with that of foreign 
cities shows that New York has more tele- 
phones than London and the ten other 
largest cities of Great Britain combined ; 
not only more than Paris, but more than 
all the telephones in France, Belgium, 
Holland and Switzerland combined ; more 
telephones than are to be found in the 
twenty largest cities in Germany. 

In view of this exceptional develop- 
ment it is interesting to note the factors 
which have resulted in bringing the tele- 
phone service of New York city to its 
present standard of supremacy in the tele- 
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phone world. These factors may be stated 
briefly as follows: 

First—On account of the convenience 
of the service, which has become a neces- 
sity in business and social affairs. 

Second—The general appreciation of 
the ever-increasing value of the service 
itself; the fact that every new subscriber 
added to the system increases the scope 
of the service of all. 

Third—Through the introduction of 
the message rate plan of charging for 
telephone service, which makes the mes- 
sage the basis of charge and brings tele- 
phone service within the means of the 
small user. 

Fourth—By the standardization of tel- 
ephone equipment and operating methods. 

Fifth—The energetic methods pursued 
by the companies through their sales and 
publicity departments. 

Next to the exceptional value of the 
service itself, which, of course, is the es- 
sential quality that develops any service 
or product, the message rate method of 
charging for telephone service, which was 
introduced in New York city in 1894, has 
been the strongest factor in the develop- 
ment of the comprehensive and efficient 
telephone service of New York—a service 
that is of inestimable value to the com- 
munity. 

In the early days it was the custom to 
charge a fixed annual rental per tele- 
phone, regardless of the amount of serv- 
ice to be rendered the subscriber; that is, 
regardless of the additional labor and of 
the additional plant which might be re- 
quired in other parts of the system, grow- 
ing out of the increasing use which the 
subscriber might make of his telephone. 
This method of charging is known as the 
flat-rate system. That it should have 
been adopted by the pioneers in the tele- 
phone industry is natural, for during the 
first stages of development the telephone 
exchange served but a small number of 
subscribers in a restricted area, the vast 
and complicated and expensive provision 
of lines and equipment which are to-day 
necessary to handle the traffic of a great 
city was not then required, and generally 
there was substantial uniformity in the 
use of the service by the various sub- 
seribers. Even to-day, where the tele- 
phone exchange consists of one central 
office and where the stations to be served 
are numbered by hundreds rather than 
thousands, the flat-rate method of charg- 
ing is found to apply with few exceptions. 
To meet the conditions surrounding the 
operation of the first telephone exchange 
in great cities, the flat rate may be said 
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to have been reasonable and best calcu- 
lated to develop the industry. 

In 1888 the subway laws were passed, 
and it was necessary to abandon overhead 
lines and construct a new underground 
system. There was no chance of benefit- 
ing by the experience of others, as there 
were no other cities here, or abroad,: where 
similar work had been done to any great 
extent, and after extensive experimental 
work, new central offices were constructed, 
and a new method of working the entire 
system was determined upon. 

By 1894 the reconstruction, with under- 
ground lines on a metallic circuit basis, 
was practically completed, and as the 
plant was in excellent condition, with 
greatly increased facilities, attention was 
directed to extending the use of the serv- 
ice by securing new subscribers. To do 
this it was evident that a new rate sched- 
ule must be adopted, and, accordingly, a 
plan by which the number of messages to 
be sent should be taken as the basis of 
the rate was considered and finally adopt- 
ed tentatively. That the new method was 
a success is shown clearly by the rapid 
development of the system which dates 
from its adoption. 

Long before this time it was found that 
batteries at subscribers’ stations steadily 
became more burdensome. They needed 
repairs often and the expense of changing 
them was heavy; also they frequently 
failed to work. It was felt that a central 
exchange battery would form the _ best 
source of power for the operation of all 
the exchange lines. Necessity, which is 
always the mother of invention, evolved a 
common battery apparatus which, by 1894, 
was in general use throughout the busi- 
ness districts of New York city, and 
which to-day is in universal use through- 
out the metropolitan territory; so that 
now, instead of working a crank to get 
central’s attention, you simply put the 
receiver to your ear, the energy being sup- 
plied through the common battery located 
at the central exchange. 

With an expanding area over which ex- 
change telephone service must be rendered, 
and a consequent increase in the average 
length of line, affecting both investment 
and working expense, and with an in- 
creasing volume of traffic per station, due 
to the constantly enlarging potentiality 
of each telephone through the addition of 
new subscribers, the costs per telephone 
were found to increase. 

In spite of this additional operating 
expense the development of the message 
rate method of charging for telephone 
service has enabled the companies in New 
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York city and vicinity to reduce their 
charges from time to time. U. N. Bethell, 
president of the New York & New Jer- 
sey Telephone Company, in his annual 
report for 1906 to the stockholders, says, 
in this connection: 

“The company’s policy has been to es- 
tablish service charges, which, while 
enabling its stockholders to obtain a 
proper return upon their investment, 
would also from the standpoint of its 
patrons in the various communities with- 
in its territory be reasonable and fair. 
In carrying out this policy the company 
has reduced and modified its charges from 
time to time as rapidly and as fully as 
was warranted by the -results obtained. 
Substantial reductions and modifications 
were made in 1906. The changes made, 
while largely reducing the earnings from 
business in hand at the time they became 
effective, attracted a large amount of new 
business, the net result being an increased 
volume of business at a less percentage of 
profit per unit of business transacted, and 
a further popularization of the service. 

“As a result of frequent and systematic 
reductions, the average earnings per sta- 
tion have decreased during the past ten 
years approximately fifty per cent. Al- 
though a little more than one-half of the 
total decrease was made during the first 
five years of the period, the average has 
declined in every year, the decline being 
fairly uniform throughout the entire 
period.” 

To maintain an efficient and reliable 
service, and at the same time to provide 
increased facilities to handle the ever- 
increasing volume of new business, both 
in stations and traffic, which has been 
created within the past few years, has been 
a difficult problem from an engineering 
and operating standpoint. 

The New York companies have, how- 
ever, shown their ability to meet these 
conditions. Their engineers had already 
foreseen this huge development before it 
was fully under way, and had prepared 
their plans accordingly. Extra under- 
ground cable facilities and new central 
office stations were planned and construct- 
ed, and the various departments of con- 
struction, maintenance and operation ex- 
panded in anticipation of this develop- 
ment. Schools of instruction were in- 
stalled in the various departments where 
skilled employés were needed, in order 
that, an ample corps of future employés 
might be trained and ready for active 
service. 

The best and most satisfactory methods 
from the standpoint of the public relating 
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to contracts for service and to the prompt 
installation of telephones have always 
heen considered of the highest importance 
in extending the system and giving satis- 
faction to subscribers. A carefully se- 
lected and properly trained force of men 
who come directly in touch with the pub- 
lic has been developed, and offices have 
been opened throughout the companies’ 
territory to accommodate their patrons 
in every possible way. 

The development of the great telephone 
system demanded by the dense popula- 
tion and the unparalleled activity of met- 
ropolitan New York has gone on in an 
orderly way from year to year. But the 
apparent ease with which this has been 
accomplished has not been due to the 
simplicity of the problem, but rather be- 
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cause the best minds and the highest 
trained skill available, backed up by judi- 
cious expenditure of money, have been 
brought to bear on the situation. 

Forms of telephone service to fit every 
need have been adopted. Every hotel in 
the city is equipped with telephone serv- 
ice to the fullest extent, a telephone being 
installed in each room or apartment. Fac- 
tories, office buildings and homes are 
nearly all thoroughly telephoned. The 
large department stores have begun to 
install telephone systems with telephones 
on every counter throughout their estab- 
lishments, in order that shopping by tele- 
phone may be as easily accomplished as 
shopping in person ; restaurants are adopt- 
ing the new restaurant service offered by 
the company, whereby all one needs to do 
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is to ask the waiter and the telephone is 
brought to the table for use during the 
meal; in fact, there are telephones every- 
where. 

On the theory that the possible limits 
of a community are bounded by the ac- 
cessibility of the business centre to the 
people who have interests there, it can be 
readily seen that the development of the 
telephone has been a most important fac- 
tor in the city’s growth, for the ramifica- 
tions of the New York system, its lines to 
suburban and long-distance points, north, 
east, south and west, extend the limits of 
New York, telephonically speaking, all 
over the United States. 

Unquestionably, New York’s telephone 
system has been a very considerable factcr 
in making it the reigning commercial city 
of the Western hemisphere. 


Some Patent Statistics of Twenty-five Years Ago. 


HE progress and importance of pat- 
ents for inventions relating to the 
electrical art during the last twen- 

iy-five years is probably best evidenced 
by the progress of the art itself during 
that period. Practically every step of 
importance that has advanced the same 
and thousands of valueless ideas have been 
protected by patent. In 1882 one division 
of the Patent Office was able to handle 
everything presented along electrical 
lines. Now three divisions are having 
difficulty in coping with the applications 
filed. Then there were but a few basic 
classes. Now those classes have branched 
and ramified into numberless sub-classes, 
many of which are of the greatest impor- 
tance and require the entire time and 
services of specialists therein. It is in- 
teresting to note that on February 14, 1882, 
the issue of the Patent Office for the week 
was 354, while on February 16, 1904, 
the complete weekly issue was 982. The 
electrical patents have increased in pro- 
portion. Of course, many of the basic 
features underlying the field of electricity 
were known to some extent at least in 
1882, and patents thereon had been grant- 
ed. But these patents disclose mere theo- 
retical propositions and crude outlines 
rather than practicable devices, and by 
far the greater number of the patents 
since granted cover improvements that 


have brought the original crude outlines - 


and ideas into the present highly devel- 
oped machines and systems. The modern 
mechanisms, therefore, almost without 
exception, are composite affairs, in which 
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the excellent ideas of numberless in- 
ventors have been incorporated, while the 
worthless plans and suggestions of others 
have been eliminated. The Patent Office 
is the storehouse in which the good, 
bad and indifferent propositions will be 
found. 

To fully appreciate what has been ac- 
complished in the various arts during the 
last twenty-five years, the classes of “mag- 
neto-electric generation,” “system of dis- 
tribution,” “ 


> 


electric railways” and “elec- 
tric elevators” may be taken as examples, 
and the following is a brief summary of 
some of the earlier patents in the same. 
The progress of these classes will be evi- 
dent from a consideration of these earlier 
patents as compared to the present char- 
acter of these particular fields. 

In “magneto-electric generation” the 
state of the art was as follows: 

Somnenburg & Rechten had patented a 
machine for killing whales by electricity 
(patent No. 8,843, March 30, 1852—the 
earliest United States patent in this art). 
The so-called “Alliance” machine was in 
use to some extent for seaboard illumina- 
tion. (Represented in this country by the 
patent to Shepard, No. 15,596, August 
19, 1856.) These machines were pro- 
vided with permanent field magnets. 
Wilde had patented a machine that was 
intermediate between those having per- 
manent field magnets and those which had 
electro-magnets excited by the current of 
the machine itself. (Patent No. 59,738, 
November 13, 1866.) Gramme and 
d’Ivernois had patented a machine having 


a continuous armature winding which, so 
far as United States patents go, may be 
regarded as the progenitor of the modern 
dynamo-electric machine. (Patent No. 
120,057, October 17, 1871.) In 1875, 
April 13, a patent was granted to Moses 
G. Farmer embodying the principle an- 
nounced in 1866 by Siemens, Wheatstone 
and Varley of exciting the field magnets 
by the currents generated by the machine. 
(Patent No. 161,874, April 13, 1875.) 
Edward Weston, of Newark, N. J., pat- 
ented, July 18, 1876, No. 180,082, a mul- 
tipolar self-exciting machine. The first 
patented machine having the modern 
form, with consequent poles, was granted 
to Holeombe, December 5, 1876, No. 184,- 
966. C. F. Brush, of Cleveland, Ohio, 
April 24, 1877, No. 189,997, patented a 
form of machine having an open coil ring 
armature. Edward Weston patented, Oc- 
tober 29, 1878, a machine which had all 
the essential features of the most modern 
machines, viz.: consequent poles and cyl- 
indrical ventilated armature with contin- 
uous winding. C. F. Brush, July 22, 
1879, No. 217,677, introduced the 
called “teaser,” which was a high-resist- 
ance winding upon the field magnets, con- 
nected in shunt to the work for the pur- 
pose of maintaining the magnetism of the 
field magnets when the machine was run- 
ning, whether the external circuit is closed 
Prior to this, all machines had 


so- 


or open. 


their field magnet winding in series with 
the work and had no excitation except 
when the working circuit was closed. 
Edison patented, December 23, 1879, No. 
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222.881, a special structure of cylindrical 
armature. Thomson and Houston, Janu- 
13, 1880, introduced 
armature. Brush patented a regulator 
consisting of a shunt around the field 


ary their three-coii 


magnets, including a variable resistance, 
February 17, 1880, No. 224,511. C. A. 
Seeley patented, June 22, 1880, No. 229,- 
191, an armature in the form of a disc, 
wherein the active wire was radial. Saw- 
yer, July 20, 1880, No. 230,345, patent- 
ed a regulator which varied the number 
of active sections of field-magnet wind- 
ing. Von Heffner-Alteneck patented, 
November 9, 1880, No. 234,353, a multi- 
polar alternating-current machine having 
a portion of its current commutated for 
exciting the field magnets. Edison, June 
14, 1885, No. 242,898, brought out an 
armature conducting parts 
formed of heavy copper bars. Van De- 
poele, May 16, 1882, No. 257,990, pat- 
ented what is known as a motor-generator, 


having its 


or rotary transformer, in which there are 
two armature windings, one taking cur- 
rent from a line and driving the machine 
as a motor, while the other winding acts 
as a generator. Irwin, August 8, 1882, 
No. 262,421, patented a machine in which 
regulation was effected by changing the 

relation of field magnet and 
armature. Patent to Wenstrom, No. 
292,079, January 15, 1884, shows the first 


inductive 


of the so-called “iron-clad” machines. An 
armature winding for drum armatures 
in which the coils might be prepared in 
advance and placed on the core as de- 
sired, was patented to Eickemeyer, Feb- 
1888, No. 377,996. 'The ein- 
ployment of carbon collector brushes is 
represented in the patent to Van Depoele, 
February 25, 1890, No. 422,265. A form 
of machine in which the armature wire 
is stationary and is affected by the closing 
and opening of the magnetic circuit is 
shown in the patent to Sawyer, February 
8, 1881, No. 237,632, and in a more im- 
proved form in Stanley and Kelley, June 
13, 1893, No. 499,446. Machines on a 
vertical shaft, such as are used at the 
works at Niagara Falls, are shown in 


ruary 14, 


the patent to Sellers, June 5, 1894, No. © 


520,940. 

The sub-class of “systems of distribu- 
tion” includes systems of distribution of 
electricity for lighting purposes by means 
of transformers. Prior to 1873 there was 
nothing done of any consequence, and the 
state of the art may be represented by the 
patent to Fuller, November 26, 1878, No. 
210,317. The first attempts at a com- 
mercial emplovment of transformers for 


purposes of distribution were based on the 
patent to Gaulard and Gibbs, October 26, 
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1886, No. 351,589. A transformer sys- 
tem for constant current is brought out 
in the patent to Thomson, April 2, 1889, 
No. 400,515. The relation of counter- 
electromotive force to direct electromo- 
renders transformers 


tive force, which 


connected to line in parallel self-regulat- 


ing, is found in the patent to Kennedy, - 


July 16, 1889, No. 407,294 (re-issue Sep- 
tember 24, 1889, No. 11,031). The 
monocycle system is represented by Stein- 
metz, January 29, 1895, No. 533,248. 

In the class of “electric railways” there 
was nothing in this art prior to 1873. 
Some of the most prominent features in 
the growth of the art may be represented 
by the following patents: Overhead di- 
rect and return conductors with double 
trailing trolley—Finney, January 2, 
1883, No. 270,186; overhead conductor 
trailing trolley, ground return. Finney, 
September 18, 1883, No. 285,353; over- 
head conductors, upward pressed trolleys, 
double trolley, Van Depoele, December 
f, 1888, No. 394,038; overhead conduc- 
tor with upward spring-pressed trolley— 
Van Depoele, January 19, 1892, No. 
167,448; underground conductor with 
slotted conduit—Knight, September 23, 
1884, No. 305,731; underground con- 
ductor with contacts projecting above the 
surface of the ground—Painter, June 23, 
1885, No. 320,679; underground conduc- 
tor, the circuit being closed by the action 
of a magnet carried by the car—Wynne, 
January 7, 1890, No. 419,094; railway 
system in which an alternating current is 
transformed to a direct current for driv- 
ing the motor—Westinghouse, May 28 
1889, No. 404,139; motor elastically 
mounted so as to be independent of the 
vibration of the car, represented by Field, 
April 10, 1888, No. 380,880; electric rail- 
ways operated by polyphase currents, rep- 
resented by Badt, January 10, 1893, No. 
489,597. 

The following patents are cited as illus- 
trations of the growth of the art of oper- 
ating elevator motors by electric power: 
Hydraulic elevators electrically controlled, 
Smith, September 3, 1889, No. 410,212; 
elevators, in which the electric motor is 
carried on the car, with connected gear- 
ing engaging rack-bars in shaft; Sheri- 
dan and Gorn, No. 259,593, June 13, 
1882, and Blades and McKee, No. 462,- 
527, November 3, 1891; elevators having 
motor stationary and automatically con- 
trolled by switch mechanism on car or 
landings; Wheeler, No. 324,621, August 
18, 1885, and Eickemeyer, No. 454,462, 
June 23, 1891; safety devices to break 


motor circuit when elevator door is 
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opened, Ongley, No. 389,853, September 
18, 1888. 

At the same time it is curious to note 
that very few absolutely new ideas have 
been brought forward. For instance, the 
crude conception of electrical communi- 
cation without the use of wires and the 
mercury vapor lamp is found in expired 
patents, thus showing that while the orig- 
inal conception is an essential, it is by no 
means the only essential. The value of 
the paterts, therefore, of the last twenty- 
five years would appear to be found, not 
so much in the disclosure of pioneer in- 
ventions in new realms of thought, but 
in making practical and useful the in- 
cipient but valuable germs which were 
previously presented to the world in an 
inchoate and impractical form. 


a> 
> 4 


World’s Copper Output. 

A statement published in the London 
Financial Times gives the estimated pro- 
duction of copper of the world in 1906 at 
730,000 tons, as against 708,000 tons in 
1905 (presumably long tons of 2,240 
pounds each). The Times gives the fol- 
lowing particulars: 

“The output of the United States in- 
creased from 391,400 to 413,000 tons, and 
there was exported 211,100 tons, as 
against 247,100 tons in 1905. [American 
official figures, however, show that the 
exports of copper in 1905 were 238,798 
long tons, and in 1906, 203,014 long tons, 
a decrease in exports of 35,784 tons.— 
B. M.| The total imports into Europe 
increased 20,500 tons, of which no less 
than 12,700 tons came from Japan. Aus- 
tralia sent 8,100 tons and Mexico 1,000 
tons more than the previous year. On 
the other hand, consignments from Chile 
decreased 2,300 tons, from Peru 2,100 
tons and from Cape Colony 1,000 tons. 

“The principal countries consuming 
copper were: United States, 300,30) 
tons, as against 273,792 tons in 1905; 
United Kingdom, 80,451 tons, as against 
60,491 tons; Germany, 165,107 tons, as 
against 136,875 tons, and France, 56,328, 
as against 48,619 tons. 

“The requirements of England were so 
heavy during 1906 that there was a ma- 
terial falling off in transshipment busi- 
ness, exports having declined 7,800 tons. 
Germany increased her exports over 4,000 
tons. Throughout the year the average 
of stocks in England and France was 
6,600 tons, as against 10,500 tons in 1905, 
and the average total visible supply was 
11,800 tons, as compared with 16,400 
tons. The record of average deliveries 





‘was 7,900 tons, as against 7,300 tons. 


The average price of standard was 
$425.42 per ton, as compared with $338.67 
in 1905, and the average price of ingots 
was $449.12.” 
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TWENTY-FIVE YEARS OF THE 
“ELECTRICAL REVIEW.” 
‘Twenty-five years ago last month— 

February 15, 1882—the Exectricat Rr- 

view was born. At that time there were 

no other journals of general circulation 
in the electrical field. 

When the Review, which had been pub- 
lished semi-monthly for one year, was 
made a weekly journal (March 22, 1883), 
it stood alone. There were no other elec- 
trical weeklies in existence. There were 
two or three monthly publications at that 
time which have since been discontinued. 

(‘nder the same management and dom- 
inated by the same high ideals by which 
it began, the ExecrricaL Review has 
progressed until it stands to-day, we say 
ii all modesty, as the most interesting, 
i!« most ably edited and the most enter- 
prising technical journal representative of 
tliat vast field that includes every branch 
of electrical endeavor. It has never been 
limited, through its ownership or environ- 
ment, in influence or effort nor have sor- 
did motives ever contrelled its manage- 
ment and methods. 

It seems proper in this issue, as the 
\LECTRICAL REVIEW enters upon its sec- 
ond quarter century of life, that there 
should be presented in its columns a brief 
account of what has been accomplished 
during the past twenty-five years, with 
some present estimates of the state of: the 
art and prophecies as to the future. 

To the able and expert staff of contrib- 
tors, as well as to the alert and far- 
commercial-an- 


seeing patrons of its 


nouncement columns, the ELECTRICAL 


Ruview extends its thanks and apprecia- 
‘ion and cordial good wishes. 


the 
a 


Our Portraits. 

In this issne there are presented a num- 
ber of portraits of men, well known in 
the history of electrical development, who 
have been especially conspicuous in their 
several fields of endeavor. It is with 
particular satisfaction that we call atten- 
tion to the four handsome portraits of the 
leaders in the commercial development of 
the electrical industry. These men are 
at the head of immense undertakings and 
represent truly the spirit of enterprise and 
faith which has made the electrical epoch 
the greatest in the history of the world. 
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The New York Central Wreck 
and the Electrical 
Commission. 

To tHw EpIToR OF THE ELECTRICAL REVIEW : 

We enclose herewith a copy of a joint 
letter which we have this day sent to As- 
sistant District-Attorney Nathan A. 
Smyth, in charge of the investigation in 
relation to the New York Central wreck 
of February 16, before Coroner Schwan- 
necke. 

Since testimony has been offered at 
this hearing from which the public might 
infer. that the commission of which we 
were members was in some way responsi- 
ble for this wreck, we feel that our posi- 
tion should be definitely understood by 
the public. 

Very truly yours, 


(Signed) FRANK J. SPRAGUE. 
(Signed ) Bion J. ARNOLD. 


New York, March 4, 1907. 


THE LETTER TO THE DISTRICT ATTORNEY. 
The letter to Assistant District-At- 


torney Smyth, mentioned above, follows: 


For some days you have been conducting 
an inquiry before Coroner Schwannecke to 
ascertain the causes of the disaster of Febru- 
ary 16 on the New York Central road, and 
to place, if possible, the responsibility there- 
for. From remarks made at the hearing of 
last Saturday we infer that it is now near- 
ing a close. 

In the course of this investigation it has 
been suggested that there was some remiss- 
ness on the part of the Electric Traction 
Commission which had general charge of 
preparing the plans for the change from 
steam to electrical operation. The under- 
signed were members of that commission, 
which was in existence for the four years 
ending last December, and are therefore 
familiar with the details of its work. 

The duties and responsibilities of that 
commission, while numerous, were not uni- 
versal. Its outside members were neither 
officers of the road nor in charge of any of 
its departments; in fact, during the latter 
part of its existence its duties were almost 
nominal, as but few meetings were called 
during a period of several months. At this 
time the immediate active work of installa- 
tion in the electric zone was carried out 
under the supervision of another body 
known as the construction committee, of 
which we were not members, but which was 
composed exclusively of heads of depart- 
ments and others in the continuous employ 
of the railroad, who were presumably in 
daily touch with the work. 

Furthermore, no matter who designed or 
installed the electrical equipment, its upkeep 
and operation, as well as the maintenance of 
the tracks, the determination of schedules, 
and the discipline of the operating forces 
were matters belonging solely to other hands 
than ours, with whom we were not in touch, 
and over whom, in our capacity as advisory 
engineers, we had no control whatever. 

During the investigations, both by the 
State Board of Railway Commissioners and 
the coroner’s jury, we have been in New 
York, subject to call at any time; in fact, 
one of us came voluntarily from Chicago 
to be available if wanted. We are conscious 
of no neglect of our duties, defect in plans 
or equipment, or lack of precautionary tests 
on our part. We stand ready to assume to 
its full measure any responsibility properly 
belonging to us as members of the Electric 
Traction Commission, but in the absence 6f 
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any request for our evidence we protest 
against the possibility of being charged 
with responsibilities which we believe belong 
specifically to others, or which are the result 
of an accident, the causes of which are not 
yet fully determined. 

We have no desire to force ourselves upon 
your attention, but if it is your wish to 
arrive at facts in regard to the responsibility 
of this commission, we suggest that that 
desire can best be obtained by calling all 
who are familiar with those facts. 

If, however, it is now your judgment that 
any measure of responsibility rests upon 
this commission, then we demand the right 
to be heard. 

Respectfully yours, 


(Signed) FRANK J. SPRAGUE. 
(Signed) Bron J. ARNOLD. 
—-_ —_+Ga—__—_ 


Electrical Equipment of the 
Dwinell-Wright Company, 
Boston, Mass. 

The many advantages derived from the 
use of motor-driven machinery are becom- 
ing generally recognized, and electric drive 
has invaded practically every class of in- 














ELEVATOR DRIVEN BY FIFTEEN-HORSE-POWER 
INDUCTION Moror. 


dustries. The economical operation, by 
reason of increased output, ease of control 
and flexibility, are all obvious features that 
readily appeal to manufacturers. Fur- 
ther, the cleanliness of electric motors 
makes them peculiarly adaptable to oper- 
dting machinery for the preparation of 
food products. The new building of the 
Dwinell-Wright Company, coffee roasters 
and spice grinders, Boston, Mass., fur- 
nishes an excellent example of a modern 
electrical equipment for a business of this 
kind. The entire plant is operated by 
electric motors on a three-phase, sixty- 
cycle, 220-volt system of distribution, and 
the following description illustrates the 
various applications. 

Adjoining the office on the first floor is 
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the coffee testing room, equipped with a 
battery of six roasters driven by a one- 
horse-power induction motor. In this de- 
partment samples of various grades of 
coffee are roasted for the benefit of pros- 
pective customers. With the exception of 
the small space occupied by the boiler 
room and coal pocket, the entire sub-base- 
ment is devoted to the receiving and stor- 
ing of green coffee obtained from Arabia, 
Brazil, Jamaica, Java, Venezuela and 
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a three-horse-power induction motor driv- 
ing two glueing and folding machines, an 
automatic weighing machine and an air- 
pump. ‘hese machines are used in con- 
nection with the packing of spices, the 
process being semi-automatic. 

From the metal bins on the second floor 
the separated coffee is next carried to the 
top floor, deposited in large bins, and after 
being passed through an automatic weigh- 
ing machine is drawn off in 100-pound 
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vant steel exhaust fan driven by a seven 
and one-half-horse-power induction motor, 
and is then dumped into a hopper, after 
which it passes on, first, to a revolving 
screen which sifts out all the materials; 
second, to a chaff pipe up which there is a 
light suction of air to remove particles 
lighter than sound coffee, and third, to a 
stoner pipe up which there is a current 
of air sufficient to lift the coffee itself, 
leaving any heavy particles, such as stone 











DWINELL-WRIGHT CoMPANY, Boston, Mass. 


PowER BROWN ENGINE. 
HorsE-PoweER INDucTION MorTor. 


other points. A large part of the base- 
ment proper is also devoted to the storage 
of raw coffee. On this lower floor the first 
step in the cleaning process is carried out, 
after which the coffee is conveyed to the 
next floor by a bucket elevator, whence it 
passes to the separating machines. After 
cleaning, the various sized coffee beans are 
deposited in separate metal bins. On the 
second floor the separating and grading 
machines are belt driven by a seven and 
one-half-horse-power induction motor, 
which also operates the bucket elevator 
mechanism. On the same floor there is 


2.—SMALL LIGHTING GFNERATOR AND SWITCHBOARD. 


ApOetetedeti 





sacks. Upon this floor the coffees are 
roasted and ground as ordered, the capac- 
ity of the roasters being 70,000 pounds 
per day. The coffee is stored on the top 
floor prior to roasting and is sent to the 
roasters by two bucket elevators. The 
fourteen seven-foot roasters are driven by 
a ten-horse-power induction motor using 
silent chain drive. Quick cooling after 
roasting is essential, as the hot coffee 
would grow dark in color and actually 
take fire if left in a considerable mass 
without having air drawn through it.. The 
coffee is cooled by a forty-five-inch Sturte- 


1.—120-Kirowatrt THREE-PHASE, SixtTy-CycLE GENERA10R BELTED TO A 15U-HoRSE- 
3.—Forty-FrvE-Inch ExHAUSTER DRIVEN BY TEN 
4.—FouURTEEN COFFEE ROASTERS DRIVEN BY TEN HorseE-PowerR [INpucTION Motor. 


and nails, at the bottom. The clean cof- 
fee carried up by. the air current is de- 
posited in the hopper overhead, from 
which it is transferred by gravity to stor- 
age bins in the storage room below. The 
two revolving screens are driven by two 
one-half-horse-power induction motors 
direct-coupled to the driving shafts. The 
stoner and chaff pans are driven by two 
direct-connected seven and one-half-horse- 
power induction motors. 

The grinding of the coffee is carried on 
on the uppermost floor of the building, 
four grinders and a bucket elevator for 
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feeding them being driven by a one-horse- 
power induction motor. After being 
ground the coffee drops by gravity directly 
from the mills into automatic weighing 
machines on the fourth floor. Running 
from the basement to the top of the build- 
ing is a link belt elevator and lowerer for 
100-pound packages, driven by a_ two- 
horse-power induction motor located on 
the top story. 

On the fourth floor automatic 
weighing machines are operated by a five- 
horse-power induction motor. This motor 
also drives the carrying belt system which 
disposes of the various cans of coffee after 
they are packed. The packing is carried 
on in two departments—whole coffee and 
ground coffee—and the entire floor is de- 
voted to packing for shipment. On this 
floor is an outfit of box-making and nail- 
ing machinery, driven by a_two-horse- 
power induction motor. There are also 
two one-half-horse-power induction mo- 
tors operating screeners, and a one-half- 
horse-power motor which drives sifters. 

The third story and a part of the second 
are occupied by the spice department. The 
motor equipment for these floors comprises 
the following: One ten-horse-power West- 
inghouse induction motor driving a thirty- 
inch Holmes & Blanchard cayenne pepper 
mill and bucket elevator; one ten-horse- 
power induction motor, connected to drive, 
one at a time, three vertical spice grinders, 
pepper sifters and pulverizers; one ten- 


four 





horse-power induction motor operating a, 


thirty-six-inch grinder, two elevators and 
two sifters; one ten-horse-power induction 
motor operating two iron mills, feeding 
and sifting apparatus. There is a print- 
ing office located on the first floor for 
printing labels, folders, etc., driven by a 
two-horse-power induction motor. The 
equipment, consisting of a total of twenty- 
nine machines, is completed by two type 
F motors of fifteen-horse-power capacity 
operating two Moore & Wyman drum type 
elevators each of 4,000 pounds capacity, 
operating at the rate of seventy-five feet 
per minute. All the above-mentioned mo- 
tors are of the Westinghouse Company’s 
manufacture. 

The engine and generating equipment 
consists of a Westinghouse 120-kilowatt, 
three-phase, sixty-cycle, 220-volt, alter- 
nating-current generator, belted to a four- 
teen-inch by thirty-six-inch 150-horse- 
power Brown engine. Excitation is fur- 
nished by a 1.87 kilowatt, 125-volt, direct- 
current generator. For night lighting 
purposes there is a four-kilowatt, 250-volt, 
Westinghouse type S generator, driven by 
an 8.2 horse-power Sturtevant upright 
engine. The rated load of this generator 
is fifteen amperes, and the average load 
carried is seventy-five sixteen-candle- 
power lamps. 

The switchboard consists of blue Ver- 
mont marble panels, on which are mount- 
ed the standard equipment of Westing- 
house instruments. 

Steam is furnished by a 150-horse- 
power return tube boiler, operating at 100 
pounds pressure. 
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A Motor-Driven Pumping 
Plant. 
One of the most important of recent 
installations making use of electricity as 
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Heretofore water has been secured for 
sluicing from the city water system, which 
derives its supply from Cedar river, dis- 
tant approximately thirty miles from the 





Moror AND AUXILIARIES, HAWLEY PuMPING PLANT, SEATTLE, WASH. 


motive power is the pumping plant of 
H. W. Hawley at Seattle, Washington. 








city, but.owing to the recent large increase 
in demand*wpon the city plant consequent 





Srx-Lncw Grant WoRKING ON Denny HiLt, HawLey Company PLANT, SEATTLE, WASH. 


Mr. Hawley is operating the plant men- 
tioned in connection with one of the sev- 
eral hydraulic sluicing systems now en- 
gaged in the removal of earth from the 
hilly section of the city of Seattle. 


to the rapid growth of the city, the muni- 
cipal authorities have been compelled to 
discontinue the disposal of water for pur- 
poses other than those usually imposed 
upon such a system. It was owing to this 
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condition that Mr. Hawley, who had en- 
tered into a contract with several private 
property owners covering the removal of 
Denny hill, one of the prominent land- 
marks of Seattle, and the site of the 
Washington Hotel, decided to install a 
sea water pumping plant, taking water 
from Puget Sound at a~ point’ approxi- 
mately 2,500 feet distant from the point 
of consumption. 

The plant consists of a 600-kilowatt, 
2,400-volt, two-phase, — sixty-tycle, 327 


— 
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auto-starter mounted on a separate panel 
of the switchboard in the regular manner. 

Current for the operation of the plant 
is secured from the system of the Seattle 
Electric Company ; the two-phase 440-volt 
circuit for the starting motor being car- 
ried direct from transformers placed on 
a pole outside of the station to the start- 
ing motor panel. The 2,400-volt, two- 
phase circuit is carried to disconnecting 
switches placed outside the building and 
thence to a feeder panel. 





SWITCHBOARD, HAwLey Pompine PLANT, SEATTLE, WASH. 


revolutions per minute, Westinghouse syn- 
chronous motor carrying the rotor of a 
forty-horse-power, 440-volt, two-phase in- 
duction starting motor mounted ‘on an ex- 
tension of its shaft. The stator of the 
starting motor is bolted to a bracket car- 
ried on the main bearing pedestal of the 
large machine. This induction motor has 
a synchronous speed of 400 revolutions 
per minute and is controlled through an 


The switchboard consists of two panels 
carrying voltmeters, ammeters, automatic 
oil circuit-breakers, synchroscope and the 
necessary bus-bars and small wiring. 

The exciter is driven from a pulley 
mounted on the main shaft of the synchro- 
nous motor, and is controlled from the 
operating panel of the switchboard. 

Power is transmitted to a thirty-inch, 
four-stage Worthington turbine pump, 
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through a friction clutch of special de- 
sign to the main driving pulley, which is 
belted to the pump pulley through the 
medium of a forty-eight-inch, four-ply 
leather belt. The pulley ratio is such as 
to operate the pump at a speed of 500 
revolutions per minute. The belt tension 
is adjusted by raising or lowering an idler 
pulley placed about twelve feet from the 
pump pulley. 

The pump has developed a capacity of 
4,000 gallons per minute against a gauge 
head equivalent to 430 feet and is capable 
of delivering water at the nozzle of a six- 
inch giant working at the highest eleva- 
tion required at a pressure of 120 pounds 
per square inch. ‘he matter to be ex- 
cavated consists largely of blue clay and 
is exceedingly tenacious and difficult to 
move. However, no difficulty has been 
experienced in the present instance, and 
the plant has proved to be thoroughly 
satisfactory in every way. 

The hydraulic end of the plant was de- 
signed and furnished by Caldwell Brothers 
Company, of Seattle, working under con- 
tract for the owner. The electrical por- 
tion of the plant was designed and erected 
by Kilbourne & Clark Company, of Seat- 
tle, under the supervision of Frederick G. 
Simpson, chief engineer of that company. 
All other parts of the installation were 
installed under the .direction of George 
H. Tinker, engineer for Caldwell Brothers 
Company. 

—__<@—e—__—__ 
American Institute of Elec- 
trical Engineers. 

The 215th meeting of the American 
Institute of Electrical Engineers was held 
in the Engineers’ Building, New York 
city, on the evening of Friday, March 1. 
The secretary announced that at the meet- 
ing of the board of directors, held that 
afternoon, 125 associates were elected and 
nine associates transferred to the grade 
of members. It was also announced that, 
upon the recommendation of the commit- 
tee upon papers and meetings, it was de- 
cided to hold the annual convention at 
Niagara Falls during the week beginning 
Monday, June 24. 

The following papers were then pre- 
sented : 

“Alternating-Current Electrolysis,” by 
J. L. R. Hayden. 

“Electrolytic Corrosion of Iron and 
Steel in Concrete,” by A. A. Knudson. 

-“Some Theoretical Notes on the Re- 
duction of Earth Currents from Electric 
Railway Systems by Means of Negative 
Feeders,” by George I. Rhodes. 

These papers and the discussion there- 
on will be summarized in the next issue 
of the ELectricaL REVIEW. 











Mr. CLARENCE H. MACKAY 
President of the Mackay Companies 


A distinguished financier and executive, at the head of a great 
international system of land and cable telegraph lines 
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Thomas A. Edison’s Views of Significant 
Electrical Developments. 


REPRESENTATIVE of the EL£c- 

A TRICAL REVIEW called recently on 

Thomas A. Edison to obtain his 

point of view on certain features of the 

electrical industry. Mr. Edison was found 

preparing for his annual trip to Florida, 

where he spends about six weeks recuper- 

ating, fishing, boating, and, when the 

weather is unfavorable, working in his 
laboratory there. This 
is located on the west 


sion, and, we may add, long-distance tele- 
phony; a number of electrolytic develop- 
ments, such as the production of soda; 
the introduction of the electric furnace, 
X-rays, and electric vehicle traction.” 

As he ran over the list he stopped at 
the item, X-rays. “The X-rays,” he said, 
“that was a great discovery, that is a won- 
derful thing, and it is going to be still 


battery truck can be operated and kept in 
good condition for only half of what it 
costs to maintain a horse-drawn vehicle. 
Very few people appreciate what this 
means.” 

This statement naturally led to a ques- 
tion of the status of Mr. Edison’s storage 
battery. He said: “I have been talking 
very little about the battery, because the 

condition is peculiar. 
In other kinds of 





coast of Florida, out 
of the usual line of 
travel. 

It was mentioned 
to Mr. Edison that 
the visit was occa- 
sioned by the twenty- 
fifth anniversary of 
the ExectricaL Re- 
vIEW, which is com- 
memorated by this is- 
suc. It was explained, 
in reply to a ques- 
tion from him, that 
the first issue of the 
ELectTRICAL REVIEW 
was dated February 
15, 1882. 

Mr. Edison’ was 
asked to glance back 
through his  experi- 
ence and to point out 
what to him seemed 
the most significant 
electrical develop- 
ments during the past 
twenty-five years. The 
illustrious inventor 
took a pad of paper 
and saying, “Well, 
lets see what the 
boys have done,” 
made a list of the 
branches into which 
the electrical indus- 








work, when the appa- 
ratus 
some trouble, 

be tested, the 
located and set right; 
but with storage bat- 
teries it’s different. It 
takes a year to test a 
battery thoroughly. 
Some _ trouble 
and 
think you have found 


made develops 
it can 
fault 


devel- 
ops, when you 
it you make a change, 
and of 
have to change your 


course you 
machinery for making 
the 
Then you have to wait 


batteries also. 
a year until you see 
whether you made the 
right change. I came 
up against this trou- 
dle, and after think- 
ing it over I went 
about it in this way: 
I made a list of every 
possible thing that I 
thought could be 
wrong with the bat- 
tery; in fact, I in- 
cluded in this list 
everything I could 
think of, and there 
were over 400 items. 
Then I selected six 








try has been dif- 
ferentiated. Looking 
over this, he said: 
“You can’t take in 
the telephone, because that’s more than 
twenty-five years old; also, the elec- 
tric light system must go out, as it was 
introduced before 1882. The storage bat- 
tery, too, must be left out of the list. Yet 
nearly all their vast development has been 
during the past twenty-five years. That 
leaves us the electric railroad, wireless 
telegraphy, long-distance power transmis- 
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Tuomas ALVA EDISON. 


more important as years go by. That was 
one of the great things we did.” 

The next item was electric vehicle trac- 
tion. “Do you realize,” he said, “how im- 
portant mechanical traction is going to 
become? It is going to be the system for 
city use, and, of course, electric traction 
is going to be the thing. Why, I have 
figures showing conclusively that a storage 
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cells for each item 
and hunted for the 
trouble, and, of 
course, found it at 
last. We have now over 200 sets of 
batteries running in New York city 
alone. The Adams Express Company 
has’ about 150 equipments. We are 
just completing the first section of a large 
building for making the batteries. This 
section is 200 feet long, sixty feet wide 


and four stories high, and is to be fol- 
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lowed immediately by two similar sec- 
tions.” 

“Evidently, Mr. Edison,” it was said, 
“vou are going to be pretty busy with the 
manufacture and sale of the storage bat- 
tery.” 

“Oh, I don’t bother with that,” he said; 
“I leave all that commercial work to my 
staff.” 

Mr. Edison seems to have every confi- 
dence in the battery as it now stands. He 
mentioned a number of equipments which 
he had had out for over two years, which, 
as far as he could tell, were in perfect con- 
dition. 

“Mr. Edison,” it was asked, “will you, 
in a word or two, point out those branches 
of electrical industry in which you think 
important advances will be made shortly ? 
What, for example, are your ideas regard- 
ing the incandescent lamp situation? Will 
the metallic-filament lamp win the day?” 

“The metallic filament is a good thing,” 
said Mr. Edison. “It’s a first-rate thing, 
but it has some commercial disadvantages. 
We must improve the efficiency of the in- 
candescent lamp; we must bring it down 
to one watt. The metallic filament is only 
suitable, as at present made, for large 
lamps of 50 to 100-candle-power, and 
that isn’t distribution of light—it’s con- 
centration. What we ought to have— 
what we must have—is a ten to sixteen- 
candle-power unit. I tried a metallic fila- 
ment myself. I used spools of zircon, 
magnesia, etc., wound upon it metallic 
wires coated with aluminum, magnesia, 
etc., and many feet in length, but I never 
could get this lamp much above a yellow. 
A small piece of wire alone glowed bril- 
liantly, but when I put it on the spool it 
refused to do it. This puzzled me for 
some time, and it was not until many 
years afterward that I realized that the 
Nernst effect was taking place there— 
that the alumina or magnesia, I forget 
which, when heated by the filament, be- 
came a conductor and short-circuited it- 
self.” 

“Ts it probable,” was asked, “that the 
solution will be reached by a change in 
the system adapting it to the lamp?” 

“No,” he said, “the lamp must fit the 
In fact, we ought to have a 225- 
A low-volt- 


system. 
volt, ten-candle-power lamp. 
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age, direct-current system is condemned 
by the amount of copper it calls for. An 
alternating system could be used with a 
transformer, but no system calling for an 
intermediary device is likely to succeed. 
This problem came up when I was intro- 
ducing the incandescent lamp system in 
New York city. I first figured out a 
series system, and found that it was im- 


practical because it was not flexible 
enough. <A low-voltage multiple-are sys- 


tem couldn’t be used, because it called for 
a copper conductor of gigantic propor- 
tions.” 

“Ts it probable,” it was asked, “that the 
solution of the lamp problem will be found 
through a modified carbon filament, rather 
than a metallic one?” 

“T think it will,” he said; “in fact, they 
can already bring the efficiency of the 
lamp up to two and one-half watts per 
candle. They could do even better, but 
the base is poor. It’s the base that is giv- 
ing them the trouble.” 

“Why not deposit some metal on the 
carbon, as has been proposed ?” it was sug- 
gested. 

“You can not, at least I never could, 
deposit anything on carbon but carbon,” 
he said. “That has been tried. Some of 
the boys tried to deposit silicon on a car- 
bon filament, but no process resembling 
the ordinary flashing process worked.” 

“By the way,” it was suggested, “you, 
of course, consider the introduction of the 
incandescent electric lighting system your 
greatest achievement ?” 

“Yes,” he said. “Few people realize 
all that was involved in that work. They 
seem to think that the incandescent lamp 
is the whole of it. Of course, it forms 
only a small part. We hadn’t anything 
to start with; we had to make our lamps, 
our dynamos, and to devise a system of 
distributing current; and we had to con- 
vince gas users that electricity would be 
better for them. That was a problem. I 
solved it by dividing lower New York into 
sections, each five blocks long, and putting 
a watchman on each section. He patrolled 
this two evenings a week—Wednesdays 
and Saturdays—and made a note of every 
gas lamp as it was lit. It took him half 
an hour to make each trip. This gave 
us close figures; in fact, our estimates 
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were dead accurate. We could go to any 
man in New York and tell him just how 
much his gas was costing him. This often 
caused a good deal of surprise, as the gas 
user didn’t know how we reached the fig- 
ures. In one case, I remember, our solici- 
tor told the merchant that his gas was 
costing him $30. ‘It’s costing more than 
that,’ he said, and, turning to his files, he 
drew out the bills and showed that they 
averaged $80. Our solicitor insisted that 
his figure was correct. This started an 
investigation, and a bad leak was discov- 
ered on the house side of the meter, which 
evidently had been the cause of the large 
gas bills.” 

“What,” Mr. Edison was asked, “do you 
expect will be the result of the present 
activity in electric railway development ?” 

“The electric motor is bound to come,” 
he said. ‘“What’s the sense of running a 
steam train between New York and Phila- 
delphia ?” 

“Will the system of the future be direct- 
current or alternating ?” 

“TY think it will be direct,” he said. 
“The direct-current motor has suitable 
characteristics and does not introduce cer- 
tain disadvantages which accompany the 
high-voltage alternating-current system.” 

“What about wireless telegraphy ?” 

“That’s great. That is growing and is 
going to be a big thing.” 

“What is the outlook for wireless tele- 
phony ?” was asked. 

“Tt does not exist,” said Mr. Edison. 

“In what branch will the most striking 
advance be made within the next few 
years ?” 

“In electric vehicle traction,” was the 
answer. “As I just said, this is going to 
be the system for cities. It is going to 
spread marvelously. There are probably 
few people who have any idea how much 
this system is going to grow and the 
changes it is going to make in our cities.” 

“Have you been following the recent 
work in physical science?” 

“You mean Thomson, Rutherford and 
Soddy? Yes, I have been reading all of 
that in a way.” 

“What are your ideas ?” 

“Well, it’s very pretty and they are find- 
ing out a lot of things. Of course, the 
present theories are only theories, but any 
theory is a good thing as long as it sug- 
gests methods of work, whether it be good 
or bad.” 

Mr. Edison seemed to be in particularly 
good health. - His eyes were bright and he 
showed a good deal of interest in human 
affairs of the present day not in the list 
related to the electrical industry. 


The Power Plant of the Spokane & Inland 
Empire Railroad Company. 


Graves and associates decided to 
enter the electric light, heat and 
power field in the city of Spokane in con- 
nection with their traction business, at 


S's: two years ago or more Jay P. 


that time in its infancy. Accordingly, 


they had all the available power sites of 
any reasonable size and within a reason- 
able distance of Spokane examined. 

The engineer making this examination 


reported that everything considered, the 
site now being developed was the best that 
could be had, and steps were immediately 
taken to acquire the property. The site 
selected was about ten miles down the 
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Spokane river from the city of Spokane 
and at a point where the river cuts through 
a deep granite rock gorge. It so happened 
that at this point the surface of the river 
at high water was about 320 feet wide, 
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enough, so that a dam sixty feet high 
could be built and at the highest water 
not overflow the rock contour. By build- 
ing a dam of this height, a lake was cre- 
ated about four and one-half miles long, 
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pany, and this company employed the firm 
of Messrs. Sanderson & Porter to be de- 
signing and constructing engineers, and 
made arrangements with William F. Zim- 
mermann to enter the employ of the Spo- 
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while at low water the channel was, on 
the west side of the river, about 100 feet 
wide, and approximately twenty feet deep, 
while on the east ‘side of the river there 


was a rock bottom, approximately 200 feet: 
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having a superficfal area of about 400 
acres, the advantage of such a develop- 
ment, of course, being that with the stor- 
age capacity, a peak load on the power 
plant can be handled at least twice as 


kane & Inland Empire Railroad Company 
and to act as consulting engineer for this 
work. Accordingly, plans were imme- 
diately made and the work started about 








July 1, 1906. 








INLAND Empire SystEM, SPOKANE, WasH.—NINE-MILE Power SITE ON SPOKANE River, SHowrne RIVER DIVERTED FOR ERECTION OF 


wide, which stood above the water at low 
water. This made an ideal location, inas- 
much as the power-house could be placed 
in the deep part of the stream and the 
dam, which would have to be about 225 
feet on the crest, could be built practically 
on dry rock. The canyon was deep 
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large as the normal flow of the river would 
admit without storage. 

Having acquired the necessary property, 
Mr. Graves and his associates decided in 
April, 1906, to proceed with this develop- 
ment and transferred the property to the 
Spokane & Inland Empire Railroad Com- 


The work was started by preparing the 
rock on the east side of the river for the 
reception of the dam, carrying on at the 
same time the coffer work to divert the 
water from the deep part of the river on 
the west side, so that the power-house 
could be built before the construction of 
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the dam was commenced. The design ad- 
mits of passing the water through the 
draft tubes while the dam is being erected. 
(rranite rock, a fine quality of gravel, and 
a fine quality of sand were found on the 
side hills and within a few hundred yards 
of the work, thus making ideal conditions 
for concrete and cyclopean work. The 
coffer-dams were built largely of timber 
cut off the land to be flooded, and the 
water was stopped out by means of log 
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chine shop, steam plant and camp is lo- 
cated on the bench or plateau on the west 
side of the development; the camp being 
large enough to accommodate about 350 
employés; special buildings were built 
for the engineers, the foremen and the 
workmen, and the mess house is arranged 
so that the foremen have their meals in a 
separate room from the workmen. 

The centrifugal pumps are used to keep 
the interior to the coffer-dam dry. At 


411 
walls. ‘The power-house is designed to ac- 
commodate four units of 5,000 horse- 


power each; the initial installation being 
two such units. The wheel pits are open 
flumes closed by head-gates, each unit 
consisting of four forty-two-inch, adjust- 
able bucket type of wheel built by the 
Holyoke Machine Company, of Holyoke, 
Mass. The shaft of these wheels runs 
directly through the dam wall and is con- 
nected by a flange coupling to a 3,750- 
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mats covered with hemlock boughs and 
sealed with fine sand and gravel put in 
position by hydraulic jets. The concrete 
plant, having a mixing capacity of 500 
yards or more a day, was located on the 
east side at an elevation above that of the 
dam crest and directly below the sand and 
gravel pits, so that the sand reaches the 
sand bins by gravity, and the gravel is 
hydrauliced so as to be properly washed 
into a sereen, which screen in turn de- 
livers it to the gravel bin; the gravel being 
of a very fine quality, the mixture now 
being used is one, two and five. The ma- 


each corner of the rectangle forming the 
coffer-dam is located a jib crane with 
hoists, and these four cranes cover the 
entire power-house site. Spoil banks are 
made along the sides of the river so that 
the excavated material is drawn as short 
a distance as possible. A large amount 
of material is also dumped into the river 
just above the up-stream coffers. The 
power-house is approximately 110 feet 
across the stream, eighty-seven feet high 
from low-water mark and approximately 
eighty-five feet from the up-stream walls 
of the power-house to the down-stream 


kilowatt, three-phase, 2,200-volt, sixty- 
cycle alternator, the shaft of which carries 
an exciter of sufficient size to excite three 
units. The turbine speed-regulator is 
placed between the generator and the dam 
wall. The switchboard, electrically oper- 
ated, to which nothing but the low-tension 
wires are connected, is placed in the centre 
of and on the down-stream side of the 
power-house, so that the switchboard oper- 
ator will have full view of each and every 
machine. A traveling crane, hand-oper- 
ated, covers the entire length of the dyna- 
mo floor. The height of the building is 
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such that the second floor, thirty feet 
above the dynamo room floor, is used for 
all the switchboard apparatus; both high 
and low-tension switches and their connec- 
tions being made on this floor. 

The dam wall is so constructed that the 
space between each set of retaining piers 
is used for the transformers, there being 
one set of raising transformers, raising 
the voltage from 2,200, the machine volt- 
age, to 60,000, the line voltage adopted. 
These transformer rooms are built entirely 
of concrete, access to them being through 
fire-proof iron doors. 

The transformer rooms are drained di- 
rectly to the tail-race, and the transform- 
ers have an oil-drain with a valve which 
can be operated from the dynamo room, 
discharging the oil into the tail-race, and 
to be used at any time in case of fire. A 
gantry floor covered by a hand traveling 
crane extends over all the transformer 


Some Aspects of 


HERE is no branch of the electrical 
profession which is more important 
that of 
hoard apparatus. 
The switchboard must be as near fool 
proof as possible. It must be so arranged 
that it will make it possible to operate the 
system at all times, and in case of trouble 


than designing switch- 


its relay devices must act in such a man- 
ner as to cut off the particular part which 
is defective with as little disturbance to 
the system as a whole as possible. 

Too often an engineer in making his 
plans for a new generating station thinks 
he can place the switchboard in most any 
place, and arranges the rest of the appa- 
ratus in the best way without regard to 
the switchboard. This often results in 
making a very undesirable and_ special 
switchboard arrangement, involving long 
and complicated runs of cables from the 
machines. 

What I am going to attempt to do to- 
night is to try and point out some of the 
undesirable features to avoid, and also ex- 
plain why some of the things are done as 
they are. I will also try and bring out 
some of the principles entering into the 
design of the different devices used on a 
modern switchboard. 

The subject will be divided and treated 
under the following heads: 

Instruments and their use. 

Direct-current switches and circuit- 
breakers. 

Oil switches. 


Relavs. ete. 
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rooms, also partly over the turbine pits, 
so that the turbine wheels, as well as the 
transformers, can be placed or raised out 
of their positions by a single traveler and 
delivered to the gantry floor; the gantry 
floor is on a level with the roadway lead- 
ing to the power-house. The main water- 
gates are double leaf sliding gates, oper- 
ated by rack and pinion hoist, motor 
driven. Each turbine chamber is supplied 
with an auxiliary filling valve. 

The power-house building will be steel 
construction, brick filled. The dynamo 
room floor and the switchboard floor, how- 
will The 


dam extending from the power-house to 


ever, be reenforced concrete. 
the east bank will be of cyclopean concrete 
work. There will be a water stop wall 
on the west side of the building to the 
west bank eighty-five feet high from low- 
water mark in the tail-race to the west 
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bank. At the present time the power-house 
is well under way, the excavation having 
been completed and the concrete work be- 
ing well along. It is expected that this 
plant will be in operation on or about De- 
cember 1, 1907. a 

The current from this plant will fur- 
nish light, heat and power for the city of 
Spokane, the Inland Empire Company 
having a broad franchise in the city. It 
will also be used to develop the country 
through which the lines of the Inland Em- 
pire System operate, furnishing power as 
far south as Moscow and possibly farther. 
The Inland Empire Railway System owns 
other power sites which will be developed 
when the power from this development 
shall have been used. The work of con- 
struction is in direct charge of F. M. Syl- 
vester, local manager for Sanderson & 
Porter. 


Modern Switchboard Engineering. 


By C. W. Stone 


Materials of panels. 

General arrangement of apparatus. 

Any of the above subjects are of suffi- 
cient importance to be treated in a paper 
by itself, and therefore can only be treated 
in a very general way in the limited time 
at our disposal. 

INSTRUMENTS. 

Direct-Current Switchboards—For di- 
rect-current work the problem of what in- 
struments to use and what not to use is 
comparatively simple. 

For generators ammeters are always 
necessary, and voltmeters can either be 
furnished for the entire group of ma- 


chines, using plug switches to. connect, 


them to any machines or the bus-bars, or 
one can be furnished for each machine. 

Ammeters are usually furnished for 
each machine, and are used to indicate 
that the load is properly divided between 
them. It is not advisable to try and use 
only one ammeter and any form of switch- 
ing device, as such an arrangement is not 
only bad from the operators’ standpoint, 
but it always means a sacrifice of ac- 
curacy. : 

It is desirable to locate the shunts used 
with the ammeters as near the instru- 
ments as possible; thus avoiding the use 
of long leads which have to be made of 
large size. 

Balance indicators, which are simply 
galvanometers with scales marked “high” 
and “low” with a central zero, are some- 
times used to indicate whether the volt- 
age is'too high or too low when machines 


are being paralleled. These instruments 


are small and inexpensive, and are a very 
useful addition to the switchboard. 
Recording wattmeters are desirable, but 
not necessary. If used, the best place is 
on the generator panels, as they are thus 
always run with a better load-factor. An 
accurate record can also be kept of the 
work done by each unit. 
Total output instruments are always 


bad practice, although often recom- 
mended. If any increase in the capacity 


of the plant is made, all total output in- 
struments must be changed and all the 
connections thereto. They must also 
operate under the most adverse conditions, 
as they are obliged to work under such a 
great range in load. 

For the feeder circuits the question of 
what instruments to use is always deter- 
mined by the existing conditions, but in 
general where any instruments are used, 
ammeters will answer all requirements. 

Alternating-Current Instruments—The 
question of instruments for alternating- 
current work is much larger than that in 
direct-current work. 

In the first place, as all alternating-cur- 
rent generators are rated on their current 
output in amperes, it is necessary to use 
ammeters to indicate the current output. 
The question of the number to use is de- 
termined by whether the system is a bal- 
anced one or not. In general it can be as- 
sumed that where generators are sup- 
plying a load made up entirely of rotat- 
ing apparatus, such as rotary converters 
or motor-generators, the load will be 
balanced sufficiently well so that one am- 
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meter will do. If the system is partly or 
entirely a lighting one, then three am- 
meters are needed for a three-phase gener- 
ator, and two for a two-phase generator. 

Unlike direct-current instruments, al- 
iernating-current ammeters do not indi- 
cate the division of load between machines 
at all, and it is therefore necessary to use 
some instrument which will. 

Indicating wattmeters are most com- 
monly used for this purpose and are prac- 
tically indispensable. 

Voltmeters can be used with each ma- 
chine, or one can serve for the entire 
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group, using plug switches to connect 
them to any machine. 

Another way would be to use two volt- 
meters, one connected permanently to the 
bus-bars, and the other used for the ma- 
chine. This isa very good arrangement, 
as it makes it possible to compare the 
readings of the two, thus serving as a 
check on their calibration. 

Field ammeters, while not absolutely 
necessary, are most valuable as a check 
in case of any trouble with the apparatus, 
and should generally be recommended. 

Power-factor indicators used with gen- 
erators serve no useful purpose, and may 
be very misleading. They are so con- 
structed that any unbalancing of the cir- 
cuit would be indicated as .a change in 
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power-factor, where no such change had 
taken place. 

Indicating wattmeters are so con- 
structed that if a power-factor indicator 
is wanted, a reversing switch in the poten- 
tial cireuit of the indicating wattmeter 
can be used, and the wattless component 
can be read; thus serving all practical 
purposes of a power-factor indicator. 

There has been developed recently an 
instrument which is simply a polyphase 
indicating wattmeter ; the scale being cali- 
brated with a central zero, and indicates 
the wattless component either lagging or 
leading. 

Frequency indicators are unnecessary, 
as after the plant is started and the 
governors of the prime movers once set 
the frequency is kept constant enough by 
them. If any are deemed advisable, one 
can be supplied connected to each set of 
bus-bars. 


Since the introduction of turbine- 


driven machines, frequency indicators, 
calibrated to indicate speed, have been 
used These instru- 
ments are used in place of tachometers, 
and the steam gauge 
board adjacent to the machine. On this 
same head board in large stations an in- 
dicating wattmeter is sometimes mounted, 


quite extensively. 


mounted on 


are 


serving as a very useful guide to the steam 
engineer. 

Integrating wattmeters are optional, 
and their use is determined by the local 
conditicns. If it is desired to keep a 
record of the output of the station, it is 
better to use them on the generators. 

Many different forms of synchronizers 
Synchronizing 
lamps were used for a long time, but are 
not as accurate as is desirable in large 
plants. If lamps are used, alone, it seems 
better to have them bright when ma- 
chines are in synchronism. If:they are so 
connected that they are dark, it is possible 
that in case of a broken filament in a 
lamp, synchronism may be indicated when 
machines are not in phase, with more or 
less disastrous results. 


have been brought out. 


Dial synchronizers are now available 
which will indicate not only how far apart 
in phase machines are, but will also indi- 
cate whether the incoming machine is 
running too fast or too slow. These in- 
struments should always be recommended. 

Automatic synchronizers are desirable 
in theory, but I have always felt that as 
they are more or less delicate in their con- 
struction, that it is unsafe to place entire 
reliance on them, as if there is any trouble, 
it may mean a complete shut-down and 
possible injury to the apparatus. 
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With any form of automatic device 
there is a tendency to rely on it more and 
more, particularly if it works well most 
of the time. This engenders carelessness 
on the part of the operators, and when the 
device does not operate correctly, serious 
trouble may result; particularly with the 
new high-speed apparatus. 

For synchronous apparatus ammeters 
should always be used, as they serve as the 
best means of keeping the current input 
at normal. 

Power-factor indicators are sometimes 
used for this purpose, but it is not safe 
to place entire dependence on them, as 
with any unbalancing of the circuits, 
wrong indications will result without the 
knowledge of the operators, and in the 
attempt to keep the power-factor at unity, 
the apparatus may be dangerously over- 
loaded in current. 

Lighting or power circuits can be taken 
care of by ammeters, unless feeder regu- 
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lators are used, when voltmeters must 
also be used connected on the feeder side 
of the regulators. The compensated type 
of instrument is preferable, as by its use, 
proper indication of the voltage of the 
feeder can be had without the necessity of 
any pressure wires. 

Curve drawing instruments of different 
kinds have been developed, and are a very 
valuable asset where it is desired to keep 
a very accurate record of the output of 
any particular feeder or piece of appa- 
ratus. 

There is one point that should always 
be remembered in connection with instru- 
ments, and that is that they should be so 
located that they are not subjected to the 
influence of any external magnetic fields, 
although .the modern instruments made 
by the General Electric Company are 
shielded so as not to be greatly affected by 
stray fields, 
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DIRECT-CURRENT SWITCHES 
BREAKERS. 

Lever switches for direct-current work 
are most commonly used for currents 
which are not of great magnitude, but 
are unwieldy and hard to operate when 
made of large capacity, such as 6,000 
amperes and above. Laminated brush 
toggle switches are better suited to this 
work. Their construction is somewhat 
like that of circuit-breakers of large ca- 


AND CIRCUIT- 


pacity. 

Direct-current have 
been developed of many types, to suit 
many different conditions of service. 

Magnetic blow-out circuit-breakers are 


circuit-breakers 


very commonly used, and I presume most 
of you are familiar with their construc- 
tion. 

Carbon-break circuit-breakers are best 
suited to large currents, and have been de- 
veloped in many forms. They usually 
consist of a large brush to carry the main 
current, and some auxiliary contacts to 
take the burning at the time of opening. 

Circuit-breakers should always be 
placed at the top of the board, so that 
they will be out of the way of the operator. 
Too often I have seen such breakers 
mounted low down on the panels; some- 
times at the bottom, and when their loca- 
tion was criticised, the statement would be 
made that they were perfectly safe, as 
they had opened repeatedly without dan- 
gerous ares. But sometimes a bad short- 
circuit may take place and the arc on the 
circuit-breaker may be very severe and 
thus do considerable damage to the board 
and possibly to the operator. 

Enclosed fuses are often used, and 
while all right in small plants with small 
generator capacity back of them, are a 
source of considerable danger when used 
in large plants. 

There are many other places where en- 
closed fuses could be safely used, such as 
at the end of long feeders at a consider- 
able distance away from the source of 
power, and small branch circuits, etc. 
Circuit-breakers, however, as developed at 
present are very slightly more expensive 
in first cost, and of course the renewal 
expense is much less. They occupy very 
little more space, and of course can be re- 
set much quicker than a new fuse can be 
put in place, and if properly located, 
cause no trouble when opened under 


short-circuits. 
OIL SWITCHES. 


Oil switches were designed to meet the 
demand which was created by the advent 
of the alternating-current system of high 
‘voltage. The first attempts were more or 
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less crude, and the theory of their opera- 
tion was very imperfectly understood. 
Since their introduction, however, tre- 
mendous strides have been made, and 
the oil switches of to-day are a very neces- 
sary piece of apparatus, and have made 
possible the successful operation of long 
high-tension systems for the distribution 
of power. 

The first oil switches were nothing 
more nor less than a small knife-switch 
enclosed in a tank containing oil. How 
much oil to use, the distance beneath the 
oil that the contacts should be placed, the 
amount of air space, if any, to allow above 
the oil, have all been figured out by a long 
system of careful tests, so that the best 
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single, double, triple and four-pole, single 
and double throw, in different capacities. 

The operating mechanism and the con- 
tacts and the contact rods, etc., are all 
carried on a top casting. Through this 
casting the contact rods are carried 
through porcelain insulators. These con- 
tacts are enclosed in an outside tank 
which is filled with oil; barriers being 
placed between the different poles. Con- 
tact yokes are carried on the end of 
wooden rods, which are attached to the 
operating mechanism. The movement of 
the handle raises or lowers these contact 
pieces, bringing them, when raised, into 
contact with the contact blocks, and when 
lowered are separated therefrom. 
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proportions for the switch and the best 
form of contacts, ete., are now pretty well 
settled. 

It is not safe to depend on any type 
of oil switch, the design of which seems 
theoretically correct, unless it has been 
subjected to very exhaustive tests re- 
peated many times. 

A switch which is designed to occupy 
small space, and to be comparatively 
cheap, can not safely be used in stations 
of large capacity and at high voltages. 

I will not take up your time by enter- 
ing into a description of all the forms of 
oil switches which are now used, but will 
simply try and describe two types. 

The K-3 switch which is manufactured 
by the General Electric Company is made 


Most of the oil switches, with the ex- 
ception of those of very large capacity, 
are modifications of this design, and the 
general theory of their construction and 
operation is exactly the same. As ex- 
plained above, the proportion of the parts, 
the amount of oil to use, etc., have been 
determined by a long series of experi- 
ments carried to the point of break-down 
of the switch. These tests are made by 
using large capacity alternating-current 
generators, and short-circuiting them, and 
opening this short-circuit instantaneously 
by means of the oil switch. At the time 
of opening, oscillograph records are taken 
to show the amount of current and the po- 
tential of the circuit when opened. No 
tests which are made using small capacity 
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generators with transformers in circuit 
can be relied on. Nor is it possible to fix 
the limit of the switch by a single test, 
as I have seen repeated short-circuits 
opened si.ccessfully by means of a switch, 
and then one other test under exactly 
similar conditions destroying the switch. 
Indications tend to show that the oil 
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plete inside of one oil vessel; the centre 
contact rod having two contacts at its 
lower extremity, and: the two outside rods 
having a single contact. The contact yoke 
pieces make contact across one of the 
middle contacts, and one of the outer con- 
tacts, according to which handle of the 
switch is operated. The two handles are 
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switch when opening opens on the low 
point of the wave, or practically zero cur- 
rent, and for this reason has a tremendous 
advantage over any switch opening in the 
air. 

The opening of an arc in the air of an 
alternating-current system is apt to cause 
dangerous rises in voltage, by causing 
surging of the system. The oil switch, 
however, apening on the low point of the 
wave, as a rule can be depended upon to 
cause no such disturbance. 

The K-3 double-throw switch is made 
by having practically two switches com- 


interlocked, so that it is impossible to 
operate both of them at once. 

When large systems employing a large 
number of machines of great capacity 
were first being discussed, it was felt that 
switches of the character just described 
would not be safe to open the circuit in 
cases of overloads and short-circuits. A 
switch of totally different design was 
therefore developed. This switch was 
operated by means of compressed air. 
Each pole of the switch was made up of 
two cylindrical oil vessels, in the bottom 
of which was placed a contact. These 


oil vessels were carried on large insulators 
placed in the base of a switch compart- 
ment. The two elements of each phase 
were separated from the other phases by 
means of brick or soapstone barriers. 
Passing through the top of the two oil 
vessels of each phase were two contact 
rods which were carried on a yoke. This 
yoke was fastened to the operating 
mechanism by means of a long wooden 
rod. The connections to and from this 
switch are made to studs passing through 
the insulators which support the oil ves- 
sels. You will thus see that the operation 
of this switch is exactly opposite to that 
which was used with the K type of switch, 
as in this case the contact rods are pulled 
up from the contacts, while in the K type 
of switch the contact rods are dropped - 
away from the contacts. 

Since the development of this switch, 
the operating mechanism has been 
changed a number of times, and the latest 
development is a motor mechanism, with 
which you are probably all more or less 
acquainted. 

The contact arrangement is essentially 
the same, although many improvements 
have been made in the small details. One 
of the latest and best improvements is in 
making the oil vessels of pressed steel. 
The original vessel was made of a seam- 
less brass pipe. In the bottom of this 
pipe a bottom carrying the contact was 
soldered, and the top was threaded to re- 
ceive the cap. The new type of vessel is 
made of steel; the top being put on in 
the same way as on the brass pipe. 

The motor mechanism has very many 
advantages. It of course is simpler than 
the compressed-air switches, in that it is 
not necessary to use any air-compressors, 
and there is not the trouble due to stick- 
ing valves and similar troubles. It is 
much better than any solenoid arrange- 
ment, as a motor can be worked through 
a much greater range of voltage, and the 
currents necessary to be-carried on the 
controlling circuits are very much less 
than they would be if a solenoid were 
used. The tripping of the switch is en- 
tirely independent of the motor, as the ac- 
tion of the switch is such that the motor 
carries the crank of the mechanism slight- 
ly past centre, where it is held in position 
by a small toggle. This toggle is opened 
by means of a small electric magnet. 
There is a still further advantage in that 
the operation of the switch is much 
quicker. 

There is one very distinct advantage 
in using a switch of this kind for stations 
of large capacity, and that is on account 
of the design of the oil vessels, etc., it is 
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possible to use the minimum amount of 
oil, and it is also possible to use what 
we call bafflers, which are placed inside 
the oil tank around the contact rod. 
These bafflers consist of small plates of 
pressed board with different size aper- 
tures, according to the capacity of the 
switch. Their action is as follows: on 
the opening of a contact under oil, a great 
pressure is generated, which tends to 
throw the entire body of oil above the con- 
tacts in an upward direction. If the ves- 
sel were oil tight and no air chamber ex- 
isted above, it would be practically impos- 
sible to build a tank which would not 
burst at such a time. The top of the oil 
vessel is, therefore, made more or less 
open, and a considerable space is allowed 
_ above the level of the oil inside the oil 
vessel, which acts as an air cushion. The 
bafflers tend to break up the oil, so that it 
is not thrown up as a solid mass. Re- 
peated experiments with accurate measur- 
ing instruments have indicated the proper 
size of aperture in these bafflers. 

Oil switches such as just described are 
in use by all the large operating com- 
panies all over the world, and are made in 
all capacities, and are in successful use 
on voltages up to and including 60,000 
volts. 

The 60,000-volt switch is made on the 
same general lines as the lower voltage 
switches, the method of making the oil 
pots and their mounting and the space oc- 
cupied being the only difference. The oil 
pots in these switches, instead of being of 
metal, are made of wooden staves, some- 
thing like a barrel, and are held together 
by wrappings of cord. These pots are 
mounted on insulating standards. 

With large switches of this type it is ad- 
visable to use knife-disconnecting switches 
in series ; thus making it possible to isolate 
the switch for inspection and repair. 

The smaller type, or K type of oil 
switch as we call it, is operated in a num- 
ber of different ways. Unlike the large 
H. switch, the moving member is smail 
and light, and only has to move through 
a very small distance, and therefore can 
be successfully handled by means of a 
solenoid. The solenoid mechanisms have 
therefore been developed for all. 

MATERIALS OF PANELS. 

A number of different materials have 
been used for panels carrying the instru- 
ments and switches; the principal ones 
of which are slate and marble. Slate has 
been finished in a number of different 
ways; in some cases black enameled; in 
other cases it has been marbleized; in 
other cases it has been finished with a dull 
black paint, but the best finish seems to 
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be to take a fine quality of black slate, 
and finish it with a smooth dull finish 
and then oil it. This makes practically 
an indestructible finish, and in case of 
scratches simply rubbing over the finish 
with a little oily waste will’ remove it. 
Different kinds of marble have been 
used, such as pink Tennessee, white Ital- 
ian marble, white Vermont marble and 
blue Vermont marble. Pink Tennessee 
marble is difficult to get in large quan- 
tities, and varies so in color that it is 
very difficult to match the different panels. 
White marble, either of the Italian or 
Vermont quality, is very easily discolored, 
particularly by oil. Blue Vermont marble, 
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stains are comparatively new to remove 
them by several different methods. One 
method is to use a blow torch, but this 
is a very careful operation, as unless care- 
fully used the marble is very liable to 
crack. Another method is to cover over 
the portion of the marble which is stained 
with a preparation of plaster of paris, al- 
lowing this plaster of paris to harden. It 
will then absorb during this process mosi 
of the oil. This process can be repeated 
several times if necessary. Another method 
is to saturate the panels with oil in the 
first place, thus they will not show any 
stains. This method, however, is thought 
objectionable by some people, on account 
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however, being of a slightly darker color, 
does not show stains as quickly as white 
marble, and can be obtained in large quan- 
tities. This marble, while it varies great- 
ly in its general markings and in its gen- 
eral color, can be very readily matched, s9 
that when a complete switchboard is or- 
dered it is possible to look over the stock 
and pick out panels which will match suf- 
ficiently close to give a good general ap- 
pearance. 

Marble is not as necessary for high- 
tension switchboards as formerly, as with 
the oil switches no dependence is placed 
on the marble for insulation. 

The question is often raised as to how 
to remove oil stains from marble. There 
is no good way that I have ever heard of 
for removing oil stains which are of long 
standing. However, it is possible if the 


of the rather dirty gray appearance of the 
marble. 
RELAYS, ETC. 

In direct-current practice the only re- 
lays which are used to any great extent 
are straight overload relays, which are 
usually made a part of the direct-current 
circuit-breakers. For special work, such 
as storage battery work, an underload re- 
lay is often required; this relay simply 
opening the circuit when the current has 
dropped below a certain value. 

Reverse-current relays for direct-current 
work are considered necessary when stor- 
age batteries are used in connection with 
motor-generator sets and rotary-converter 
sets, in order that in case of trouble on 
the high-tension side of the system the 
storage batteries will not feed back througi 
the rotary-converters or motor-generator 
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sets. These relays are very simple in con- 
struction, consisting simply of a horse- 
shoe frame of iron which is placed around 
the stud of the circuit-breakers. The ends 
of this horse-shoe frame are equipped witn 
pole-pieces, between which is placed a 
shuttle armature with a single winding. 
This winding is connected across the bus- 
bars. Thus with any current flowing 
through the stud of the circuit-breaker, 
the armature tends to rotate in a certain 
~direction. A stop, however, is provided 
to prevent movement beyond a certain 
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a set of contacts, so arranged that the 


‘movement of the plunger in the solenoid 


will either close or open the contacts. 
Where it is possible to obtain direct cur- 
rent for the tripping of the different cir- 
cuit-breakers, the type of relay usually 
used is the one which has the contacts 
normally opened. In substation practice 
it is frequently impossible to obtain any 
constant source of power to do the actual 
work of tripping the devices. In cases 
of this kind contacts on the relay are 
usually reversed, and current from the 
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point. If the current reverses naturally 
the armature of this relay would tend to 
revolve in the opposite direction. Con- 
tacts are provided so that in case move- 
ment in this direction takes place, con- 
tacts will be closed, and will close a cir- 
cuit through a shunt trip coil provided 
on the circuit-breaker, or in some cases 
will short circuit a no-voltage coil which 
is placed on the circuit-breaker. 

For alternating-current work a number 
of different types of relays are in use; the 
overload relay which has been generally 
used consisting of a simple solenoid and 


current transformers is used for tripping 
the circuit-breakers. Under normal opera- 
tion the trip coil will be short circuited 
by contacts, but in case of overload the 
contacts would open; thus sending the 
alternating current through the trip coil 
of the circuit-breaker. 

These relays are made both for instan- 
taneous operation and with time-limit ar- 
rangements. The best type of time-limit 
arrangement to use.in most cases is one 
which has been developed in the last few 
years, which consists of a simple bellows 
placed above the contacts and fastened to 
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the plunger. This bellows is provided with 
a small valve at the top, the opening of 
which can be adjusted so that the relay 
can be set for any desired time. With 
a relay of this type the time element is 
dependent upon the amount of curreni 
flowing through the solenoid, and is prac- 
tically directly proportionate to this cur- 
rent. Thus if set for a certain time with 
a certain current, if the current is double. 
the relay will open in practically half 
the time, and in cases of short circuit it 
becomes practically instantaneous. 
Another type of time-limit relay is the 
definite type which is made in two ways. 
One is the bellows type, which is very 
similar to the inverse time-element type; 
the only difference being that the plunger 
is not rigidly connected to the bellows, and 
has a spring interposed in such a manner 
as to make the pressure on the bellows 
constant whenever the relay operates. The 
other is a clock-work mechanism, 
which consists simply of an ordinary clock 
mechanism the 
blades of which can be adjusted so as 
to obtain a predetermined time of opera- 
tion. This clock mechanism is released 
by a simple electromagnet connected to 
the series transformers in the circuit. 


form 


which revolves a fan, 


There have been no reverse-current re- 
lays developed for use on alternating cur- 
rents which can be depended upon at all 
times. Many different types have been 
brought out, which under certain cireum- 
stances operate very satisfactorily, and 
before any are recommended, the operat- 
ing conditions should be very carefully 
studied, and the type to use determined 
after this investigation. 

GENERAL ARRANGEMENT OF APPARATUS. 

The general arrangement of 
boards and switchboard apparatus is of 
necessity more or less determined by the 
local conditions. 

The general dimensions of panels have 
been more or less standard for a number 
of years: The height being ninety inches 
and the panel being divided into two sec- 
tions, the lower section of the General 
Electric Company panels being twenty- 
eight inches and the Westinghouse Com- 
pany being twenty-five inches. 

All switchboards are laid out with the 
idea of using standard height panels, and 
by making many different arrangements of 
instruments and switches, it made it pos- 
sible to determine on the best locations of 
the different devices on the panel. By so 
doing, any standard panel for any ma- 
chine or feeder can be added to the switch- 
board, arid one can be sure that all the 
devices will line up. All instruments 


switch- 
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should be so placed as to be easily reached 
by the attendant, and also high enough 
on the panel so that they will not be read- 
ily injured. 

All operating devices should be mounted 
beneath the instruments, except the direct- 
current circuit-breakers, which as stated 
above should be at the top of the panel 
and should be so constructed that they 
can be readily operated when in this posi- 
tion. 

The location of the bus-bars and con- 
nections can not always be the same, but 
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and the capacity of station increase, ex- 
traordinary precautions must be taken io 
prevent any trouble, and to confine any 
trouble. Switches should be mounted in 
brick compartments, and at 10,000 volts 
or above, the switches should be made up 
of single-pole elements, and each pole kept 
in a separate compartment. The bus-bars 
should also be placed in brick or concrete 
compartments, keeping each phase separate 
from the others. 

Some engineers seem to prefer the end 
of the station for the switchboard, but 
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on direct-current switchboards it is much 
better to place them in back and at the 
top of the panels. Sometimes this will 
mean some extra copper, but on the other 
hand the back of the board is very much 
more accessible, and the chances of short 
circuits on the buses are much less. Great 
attention should be paid to making the 
back of the panels as simple and as open 
as possible. 

High-tension alternating-current switch- 
boards for medium voltages and for 
medium capacity stations should have the 
buses mounted at the top and in back of 
the board, or in some cases beneath the 
floor, and the oil switches mounted direct- 
ly on the panel or preferably on a pipe 
framework at a considerable distance back 
of the panels, As the potential increases 


this is about the worst place that can be 
chosen. One can never tell to what size 
the station may grow, and consequently 
may find that later it will be necessary to 
move the entire switchboard to some other 
place, which is not only expensive, but it 
is also difficult when the board must be 
alive at all times. 

I think that in the majority of cases 
it will be found that all things considered, 
it will be best to locate the board along 
the wall opposite the boiler room, avoiding 
galleries as much as possible. Many gal- 
leries always mean long and expensive 
runs of cable and controlling circuits, and 
in consequence increases the chances of 
trouble. If the feeders go out below the 
switches can be placed on the main floor 
and the bus-bars and compartments placed 
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in the basement. If it is not possible to 
get the buses in the basement it is possible 
to build one gallery for the switches, and 
place the buses on the main floor. A num- 
ber of stations have been built recently 
with all the switching devices in a separate 
house. This has numerous advantages. 
The switchboard men are not disturbed by 
any unusual sounds, and in case of trouble 
in the engine room such as a broken steam 
main, would not cause them to become 
confused, and make wrong moves. All the 
necessary orders can be transmitted, either 
by signal devices or by telephone. A sep- 
arate switch house of course is not de- 
sirable, except in very large stations. 

No matter what arrangement is decided 
upon you should always keep in mind that 
simplicity means that troubles become less. 
Do not provide some automatic protec- 
tion if it is possible by changing your 
arrangement to dispense with it. Flexi- 
bility is a good thing to have, but the 
more flexible you make your switchboard 
the more complex it becomes, and then 
automatic devices become necessary. And 
after they are put in it is found that to 
assure their accurate operation others 
must be put in. 

se Nas 


Apparatus for Wireless Con- 
trol of Mechanisms. 

In a note presented before the French 
Academy of Sciences some details of a 
receiving device for controlling, by means 
of electrical waves, mechanisms at a dis- 
tance are given. This consists of a hollow 
wheel divided into four or more segments, 
as may be desired. Three or more of 
these segments, as the case may be, carry 
a small glass tube bent in such a way as 
to retard the motion of a globule of mer- 
cury contained within it. At the outer 
end of this tube are two contacts connect- 
ed to corresponding slip rings on the axle 
of the wheel. The method of control con- 
sists in sending out trains of electric 
waves. Hach train moves forward the 
controlling wheel through one segment. 
As each segment comes into the lower 
position the globule of mercury begins to 
move slowly down the tube toward the 
two contacts. If the wheel remains in 
that position long enough, contact will be 
made, and thus a local circuit on the con- 
trolled mechanism closed. If, however, 
the wheel moves forward another segment 
the movement of the mercury globule will 
cease, due to its changed position ; and the 
same action will begin in the following 
segment. Thus, by sending out one, two, 
three or more impulses, a corresponding 
segment can be brought into that position 
in which the local circuit will be closed. 
No other circuits are closed, because the 
wheel is moved forward before the mer- 
cury can reach the contacts.—T'ranslated 
and abstracted from L’Industrie Flec- 
trique (Paris), February 10. 
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CENTRAL STATION of consid- 
A erable size is to be erected in order 
to give an additional supply of 
current for the city of Rome, and it will 
rank among the large central plants of 
Italy. Seeing that the hydraulic power 
of the falls at Tivoli is already used, the 
present plant will be run by steam, and 
will have a large boiler house and dynamo 
room laid out on modern principles. The 
total cost of installing the present station 
is estimated at nearly one million dollars, 
this for a capacity which will be near 3,000 
kilowatts. Later on the plant will no 
doubt be increased in capacity and will 
be able to give 10,000 kilowatts. In this 
case the total cost will be about $3,000,000. 





Electrolytic preparation of zine plates 
for storage batteries is the subject of a 
recent German patent. The process re- 
lates to porous zine plates which are used 
in batteries with a constant alkaline bath. 
The inventors recognize that zine plates 
which are obtained by the reduction of a 
paste of zinc oxide or carbonate are not 
of great value in practice, seeing that the 
greater part of the mass falls off at the 
time of the reduction, and besides the meth- 
od of preparing the plates is somewhat 
complicated. In the new process these dis- 
advantages are overcome by using a liquid 
consisting of zine dissolved in hydrofluoric 
acid. From this liquid the zinc is depos- 
ited upon suitable supports having the 
shape of the battery plate. In this case 
the zine is deposited in a porous state, 
but is relatively solid and not spongy and 
adheres well to the support. The activity 
of the zine thus prepared is considerable, 
and it oxidizes quite readily in the air. 
For making the battery cell they use nega- 
tive electrodes made of the zine plates in 
connection with positive electrodes of cop- 
per or nickel. ‘The electrolyte, carbonate 
of ammonia, for instance, does not attack 
either of the plates. 





One of the new metallic filament lamps 
which has been brought out in Germany 
recently is the Osram lamp, and it is man- 
ufactured by the Gasgluhlicht Company 
of Berlin. This company is satisfied at 
present with the performance of the lamp 
and intends to place it upon the market 
in large quantities. It is designed to run 
upon 110 volts and equally well with di- 
rect or alternating current. A number 


of these lamps were .given a test at the 
Reichsanstalt not long ago, and showed 
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very favorable results. The mean con- 
sumption is near one watt per candle- 
power, and the lamp holds up well for a 
thousand hours, without much decrease in 
the efficiency. A sample figure taken from 
the tests at zero and at 1,000 hours is as 
follows: At the start, 117 volts, 0.272 
amperes, 28.5 mean horizontal candle- 
power and 1.11 watts per candle. After 


1,000 hours, we find 117 volts, 0.269 am- 
peres, 26.6 candle-power and 1.18 watts 


per candle. 





At the last Paris Automobile Show 
several electric automobiles 
presented considerable interest. 
Among these is the “Electromotion” car, 
which is brought out by a Paris firm. 
What characterizes it is that the motor is 
built into the rear wheel and forms, in 
fact, the hub, somewhat resembling the 
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German Lohner-Porsche system which was 
described some time ago. In the “Elec- 
tromotion” system the field is fixed upon 
the end of the axle and the armature 
placed around it, in ring form. From 
the armature casting there are ten radial 
spokes which hold the wheel rim. The 
interior field of the motor consists of ten 
poles fixed upon an internal ring and the 
latter fits upon the end of the axle. A 
cast-steel ring contains the external arma- 
ture, and this part is enclosed by an alumi- 
num cover. It is to be noted that the 
collector lies near the armature windings 
and is in consequence of drum form and 
has a large diameter. The brushes are 
placed next the centre of the motor and 
bear upon the inner periphery of the com- 
mutator. About eighty volts, from the 
storage battery of the car, is used to run 
the motors, and the speed of the latter is 
near 130 revolutions per minute. The two 
motors of the car are permanently con- 
nected in series and the field windings are 
made in sections, with the ends brought 
to the controller so as to provide for the 
different speeds. As to the controller, it 
is reduced to a very small fixed drum 
about six inches in diameter, with pairs 
of brushes turning about it, and contained 
in an aluminum case. 





F. Braun, the German inventor, has 
secured a patent in that country for a 
wave-detector on a new principle. Cer- 
tain bodies do not follow the usual law of 
resistance, such as metallic sulphides, 
pyrolusite, and others. The inventor finds 
that the mineral psilomelan, a manganese 
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ore, has the greatest effect of this kind, 
and it also shows a conductivity for the 
current in only one direction. Used as a 
detector for electric waves, it did not seem 
as sensitive as the electrolytic detector at 
first, but was afterwards improved so as 
to be nearly equal to it. The detector 
which he uses is of very simple construc- 
tion. It consists of a piece of the mineral 
fixed in a cylinder of cast tin and the lat- 
ter is placed at the end of a brass tube. 
Screwed into the tube is an ebonite stop- 
per which carries an iron screw. By 
screwing down the latter from the outside 
contact is made between its inner end and 
the surface of the mineral, upon a sur- 
face of about one square millimetre. In 
this case 0.5 to 1.0 volt is used in the 
local circuit with the relay or telephone. 
As the resistance of the detector is very 
high, it might cause a damping of the 
oscillations in the receiver or in a reso- 
nance circuit, therefore as in the case 
of the eiectrolytie detector it is placed in 
a resonance circuit having a portion of its 
self-induction placed in parallel with the 
detector. Even though the damping is 
increased by the addition of a high ohmic 
resistance here, the general result is very 
good, : 





The Pirelli firm of Italy is manufactur- 
ing a cable which is to be used for 100,000- 
volt cireuits. It is constructed in the fol- 
lowing way: The core of the cable is cov- 
ered with a lead sheathing, then comes a 
layer of rubber about 2.5 millimetres thick 
and two other layers of rubber 2.3 and 4.5 
millimetres thick respectively. The latter 
is covered with a layer of impregnated 
paper of 5.2 millimetres thickness. Lastly 
comes a layer of hemp and a lead sheath- 
ing, which completes the electrical and 
mechanical covering. The thickness of all 
the insulating layers is fifteen millimetres 
and the outer diameter of the cable is 
sixty millimetres. 





At the Krupp works in Germany is 
being built an electric furnace of the Gin 
type. It works on the induction princi- 
ple and has a rectangular form, with 
canals placed parallel to each other and 
inclined. The canals are connected by 
conduits of semicircular section known as 
heating conduits, which put the end of 
one canal in connection with the begin- 
ning of the next. A copper bar winding 
around the whole is used as the primary, 
while the fused metal forms the secondary. 
The primary copper is cooled by an air 
fan. The furnace is designed so as to 
give the best fusion and circulation in 
the melted metal. C. L. DuRAND. 

Paris, February 23. 
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Method of Determining the Efficiency 
of Continuous-Current Dynamos. 

A method is described here by P. Sou- 
lairol for determining the efficiency of 
dynamos and motors under conditions of 
actual test, but which does not involve 
the measuring of any mechanical quanti- 
ties. ‘The method consists in operating 
the machine first as a generator and then 
as a motor under conditions as nearly the 
same as possible—that is to say, if it be a 
generator, the speed and the current in 
the armature are noted, and then the 
‘ dynamo is run as a motor at that speed 
and voltage with the same current in the 
armature. Under these conditions the 
iron and friction losses, the copper losses, 
and the armature reactions and the coun- 
ter-electromotive-force will be the same. 
Equations may then be constructed in- 
volving these relations, which will enable 
the internal losses of the machine to be 
determined. Knowing this, the efficiency 
is, of course, easily computed. The meth- 
od of procedure should be varied some- 
what, according to the character of the 
service which the machine is to give. For 
example, if it is a separately excited gen- 
erator or motor, the exciting current will, 
of course, be constant. If it is a con- 
stant-potential generator, the terminal 
voltage must be maintained constant; 
while if it is a motor, the voltage of the 
supply will be fixed. These varying con- 
ditions change slightly the’ intermediate 
equations, but the final equation for the 
efficiency in each case is the same. The 
method may be applied to determine the 
efficiency under any and all conditions.— 
Translated and abstracted from L’ Eclair- 
age Electrique (Paris), February 9. 

@ 


The Regulation of Power-Factor. 

The question of compensating for the 
low power-factor of a supply system, 
brought about by the use of large numbers 
of induction motors, has come up before 
the Sheffield (England) Corporation elec- 
tric supply department. The power-factor 
at the present time is about sixty-five per 
cent. The engineer for the company has 
issued specifications which contemplate 
raising the power-factor to about ninety 
per cent by means of over-excited syn- 
chronous machines. The conditions call 


for separate sets of apparatus, one to be 


installed in a substation at the principal 
centre of distribution for power, and an- 
other in the generating station on Sheaf 
street. The first-named set of machines 
will have to compensate for the drop in 
the feeders so far as it is due to lighting 
currents. ‘he second set is required to 
improve the power-factor, and thus assist 
in regulating the generators and increas- 
ing their available output. The method 
of compensating suggested is the use of 
so-called rotary condensers. Each set is 
to have an output of 600 kilovolt-amperes, 
and must be able to increase the power- 
factor, as mentioned above. Although 
the specifications do not give the load on 
the system, the contractor is required to 
state with what load on the generators the 
machines offered may be used successfully. 
The real problem apparently is to design 
a machine which will give the maximum 
leading current for its size and internal 
losses. This calls for a high armature re- 
action, low internal resistance and large 
exciting current.—Abstracted from Elec- 
trical Engineering (London), Febru- 
ary 14. 
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A New Method of Telegraphing 
Pictures. 

Recent modifications of his method of 
telegraphing pictures, described several 
years ago, are given here by A. Korn. 
The original system had two defects: the 
intensity of the beam of light at the re- 
ceiving end was too low, so that the time 
required for sending the picture was 
long; and, secondly, the selenium cell was 
This also retarded the speed of 
transmission. The new system has re- 
sulted from efforts to eliminate these ob- 
jections. The sending apparatus is prac- 
tically the same as that formerly em- 
ployed, the picture to be sent consisting 
of a transparent negative which is 
wrapped around a cylinder of glass. This 
cylinder is, however, placed vertically in- 
stead of horizontally. The beam of light, 
after passing through the negative, is re- 
flected, by means of a prism, upon the 
selenium cell. The motion of the nega- 
tive past the beam of light, which comes 
from a Nernst filament, is about one milli- 
metre for each revolution. The current 
is drawn from a storage battery. The 
modifications of fhis system have been 


sluggish. 


made at the receiving station. The line 
current passes through two fine copper 
wires stretched between the poles of a 
permanent magnet. Across these two 
wires is placed a small, thin aluminum 
sheet, which acts as the shutter to an 
opening in a suitable diaphragm. Upon 
this little shutter is concentrated the light 
from a Nernst filament. As the line cur- 
rent is varied by the variation in resist- 
ance of the transmitting selenium cell, 
this little shutter moves aside more or 
less, and thus allows more or less light to 
pass through the opening in the dia- 
phragm, whence it is concentrated, by 
means of a lens, and thrown into the re- 
ceiving box, falling upon the sensitive 
surface. In this way a sufficient intensity 
of the beam of light is obtained. To com- 
pensate for the sluggishness of the selen- 
ium cell, a second selenium cell is placed 
in a shunted circuit to the receiving de- 
vice. There is also in this circuit a sec- 
ond receiver similar to that which. regu- 
lates the amount of light thrown upon 
the sensitive surface, but this receiver 
varies the amount of light which falls 
upon the local selenium cell. There is in 
this shunt circuit a second storage bat- 
tery. The variations in this local circuit 
therefore correspond to the variations in 
the line current, and in this way the lag- 
ging of the first cell is compensated for. 
Synchronism is obtained by means of a 
contact upon the receiving cylinder of the 
transmitting station, which sends an im- 
pulse through the line and thus releases 
a catch on the revolving receiving drum. 
—Translated and abstracted from Physi- 
kalische Zeitschrift (Letpsic), Febru- 
ary 15. 
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Measurement of the Hysteretic Loss 
at Slow Cycles. 

A method of determining the hysteresis 
loss at slow cycles, which may be carried 
out by a single observer, is described here 
by Dr. Gisbert Kapp. It consists in pass- 
ing through the transformer winding, or 
preferably through two windings con- 
nected in series, so that their magnetic 
effects will additive, a current supplied 
at a constant potential from a storage bat- 
tery. This current is reversed suddenly, 
and by means of a stop watch readings are 
taken of the current values for different 














March 9, 1907 


time intervals. To obtain these readings 
accurately the process must be repeated 
successively, as the current changes rap- 
idly at first; but as it gradually builds 
up the magnetization it changes more 
slowly and readings can be taken at suc- 
cessive intervals. In this way a curve is 
obtained, and the area included between 
this and the time axis represents the losses 
in the transformer and the energy stored 
up in the magnetic field. This must be 
corrected for the copper loss, which is 
easily done graphically. The new curve 
crosses the other at that point at which 
ithe latter crosses the time axis. The area 
included between these two lines is then 
measured by means of a planimeter, that 
part of the line lying between zero time 
and the point at which the two curves 
cross being counted negative. The result- 
ing area, multiplied by the applied volt- 
age, is equal to the watt-seconds used up 
in iron losses during one-half cycle. By 
varying the applied voltage the exciting 
current may be varied and the hysteresis 
loss at different maximum inductions be 
obtained.—A bstracted from the Electrical 
Engineer (London), February 15. 
& 
The Continuous Production of High- 
Frequency Oscillations. 

A résumé is given here by R. A. Fessen- 
den of his many efforts to obtain continu- 
ous high-frequency electrical oscillations 
for use in wireless telegraphy. ‘The au- 
thor apparently has tried many methods, 
including those of Thomson, Cooper Hew- 
itt, Duddell and others, but found that 
none of these gave sufficient uniformity 
of frequency to be of practical value. The 
method suggested recently by S. G. Brown, 
in which a metal disc is revolved while 
in contact with the conducting brush, is 
simple and has been used by the author in 
modified form. Instead of allowing the 
brush to press upon the revolving disc, a 
gap of about one-thousandth of an inch 
is maintained between the brush and the 
aluminum disc. This gives a steadier fre- 
quency. Good results were obtained by 
making the disc rotate synchronously with 
the frequency. A spark-gap in compressed 
air has been experimented with consider- 
ably. It was found that in the first 
method, in which the bottom of the con- 
taining vessel formed one electrode, that 
the results were decidedly better than 
when independent electrodes were intro- 
duced: The advantage was that in the 
former case the cooling action upon the 
electrodes was much superior. The sides 


of the vessel were then made of exceed- 
ingly thin metal, only a few thousandths 
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of an inch thick, which was just sufficient 
to withstand the pressure of the gas with- 
in when, at the same time, streams of 
water were directed against the outer sur- 
face of these thin sheets. By this means 
the electrodes are kept cool, there is no 
volatilization of the metal, and the dis- 
charge is carried entirely by the gas. It 
was found necessary to vary the metal for 
the electrodes with the gas employed. 
Aluminum is better when using hydrogen, 
while silver and copper are more suitable 
when the gas is oxygen or nitrogen. In 
order to make the frequency absolutely 
constant, an oscillatory circuit having a 
definite natural or artificial period is ar- 
ranged operatively to the sending conduc- 
tor, in such a way as to govern the fre- 
quency of the discharge. In one arrange- 
ment there are three spark-gaps, and the 
oscillatory circuit is connected to the 
aerial and across the middle spark-gap, 
and is adjusted so that it governs the time 
of breaking down the gap. The method 
finally adopted thus consists of an arc 
between paper-thin, water-cooled  elec- 
trodes in compressed nitrogen, in conjunc- 
tion with a governing circuit of solid elec- 
trodes of special alloys or of special gases. 
The antenna itself may be used as the 


capacity without any local tuned oscil- . 


latory circuit excepting the governing cir- 
cuit—Abstracted from the Electrician 
(London), February 15. 
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The Standard Specification for 
Carbon Glow Lamps. 

The recently proposed standards for 
carbon incandescent lamps, as defined in 
a paper presented before the Institution 
of Electrical Engineers, of Great Britain, 
are criticized here by L. W. Wild. Ob- 
jection is made to the proposed method of 
testing the insulation of the bases. The 
time during which the difference of po- 
tential is applied should be given, since 
the resistance is found to change rapidly, 
due to the leakage of current. Although 
a test for vacuum is called for, no details 
are given in the specifications, the method 
apparently being left to the manufacturer. 
This being the case, it would be better to 
omit this test. The rating of the lamps 
is to be determined by testing five per 
cent of them, and ninety per cent of the 
tested lamps are required to fall within 
certain limits, which are held to be rea- 
sonable ; but it is thought that if the man- 
ufacturers adhere to this a large part of 
their output will be useless. A life test 
is called for of never less than five lamps, 
to be run on a pressure varying not more 
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than one-half per cent. The lamps are 
to be started at a standard energy con- 
This method is reasonable in 
one way, but the results are unsatisfac- 
tory, because the candle-power is allowed 
to fall to eighty per cent of the standard 
value, so that a lamp starting at a candle- 
power a little above the standard will be 
allowed to run a considerably longer time 
than one starting at or just below the 
standard. The first, of course, will be 
given an unjust rating. The specifica- 
tions also rate the lamps by their mean 
horizontal candle-power, rather than their 
mean spherical, or true, candle-power. On 
account of this the consumption of the 
lamps will be assumed different from what 
it should, so that the filaments will not be 
subjected to the same conditions during 
the life test. These two sources of error 
may result in giving one lamp a life three 
times that of another when it does not 
deserve it. The best method of making 
the life test is thought to be running for 
500 hours, making tests for mean spher- 
ical candle-power at the start and at the 
end of every 100 hours. These results 
are to be averaged and the average is not 
to be less than a certain limit. It is a 
question whether the lamps should be 
started at their standard energy consump- 
tion, as called for, or at their marked volt- 
age. The former is the better plan, if it 
is the object to determine the quality of 
the filament only, but the latter is the 
better when lamps are being compared. 
‘To determine the mean spherical efficiency 
there are several methods. The one prob- 
ably most used is to determine the mean 
horizontal candle-power, and by means of 
a spherical reduction factor to compute 
the mean spherical candle-power. The 
author prefers measuring the maximum 
horizontal candle-power, which is ob- 
tained by two measurements taken on op- 
posite sides of the lamp, and multiplying 
this by a reduction factor which is practi- 
cally independent of the shape of the fila- 
ment, and varies only between 0.805 and 
0.825.—Abstracted from the Electrical 
Review (London), February 15. 


ee 


Secretary Taft will, it is said, appoint 
a committee, consisting of Charles F. Mc- 
Kim, the architect; Frederick L. Olm- 
stead, Jr., of Boston, landscape gardener, 
and Frank D. Millett, the artist, to go to 
Niagara and gather material for a report 
looking toward harmonizing the commer- 
cial buildings there, particularly. the 
power plants, with the natural scenery. 


sumption. 
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The Hard-Hitting Follow-Up 
Letter. 

Perhaps no other form of advertising 
partakes quite so genuinely of the “per- 
sonal ring” as the facsimile typewritten 
follow-up letter. And the reason of this 
presents no unsolvable mystery. 

In days not long gone by the imitation 
typewritten form letter was little better 
than a mirthful, or a serious, joke—ac- 
cording to the viewpoint taken. Its cheap- 
ness of imitation, its impotent effort to 
counterfeit, stood out palpably enough to 
defeat its original intention and very pur- 
It suggested, somewhat, a stage 
hand beating his iron thunder sheet in 


pose. 


Mr. DryGoopsMAN, 


City. 
DEAR Sir: 
What’s all this fuss about a 
sign? 


If it’s a painted sign, nobody 
tries to notice it in the daytime, 
and nobody can after dark. 

Consequently it’s a hollow mock- 
ery. 

Put up an Electric Sign, and no- 
body will have to try to notice it. 

It will take the place of your 
painted sign in the daytime, and at 
night it will shine forth with a 
magnificence that nobody can miss. 

It will fairly startle folks and 
hold their attention. 

It Swill impress them. 

It will make them familiar with 
your store and its exact location. 

It will naturally make them as- 
sociate your store with your Elec- 
tric Sign, to the extent that they 
will refer to yours as the “Store 
with the Electric Sign,” and also 
often refer to it as an object point 
in locating other stores on the 
street. 

Do you imagine such advertis- 
ing would help you? 

May we call for the answer? 

Yours truly, 
Joun Dore Ligut AND PowER Co. 
SPECIMEN LETTER No. 1 





full view of the audience, blissfully igno- 
rant in his belief that the storm scene 
would appear realistic to the audience. 
But it didn’t. The visible mechanical 
trickery of the stage spoiled the effect of 
the scene, just as the evident weak attempt 
of some follow-up letters to imitate the 
actual typewritten letters, render them- 
selves silly, self-convicted impostors. 
Once upon a time, when such letters 
were new, they might have fooled a few 
credulous souls. To-day they have no 
place in the category of any central sta- 
tion’s advertising. Instead of insulting 


Ep!ITED BY CHARLES A. PARKER. 


the intelligence of people by mailing out 
letters which plainly bear the earmarks 
of the spurious and which disgust folks 
with their weak effort at imitation, and 
thus are next to worthless as advertising 
matter, the central station can now pro- 





Mr. DryYGooDSMAN, 
City. 
DEAR SIR: 

The bulk of your trade comes 
from that great class of workers 
who are too busy, daytimes, to 
waik the streets and notice store 
signs. 

They get down-town only in the 
evenings. 

Your painted wooden store sign 
is shrouded in darkness then—it 
can’t be seen. 

It means nothing to anybody. 

Not even to you. 

If it were an Electric Sign it, 
would flash out its bright message 
to everybody on the streets. 

Nobody would have to hunt it up. 

It would hunt folks up. 

It would burn your name and lo- 
cation in people’s memories. 

It would give your store a dis- 
tinct, noticeable and favorable in- 
dividuality. 

It would put your store on peo- 
ple’s minds and tongues. 

It would give it prominence. 

It would stamp your street num- 
ber on the public memory. 

Besides, even in the daytime, it 
is a better sign than a painted 
sign. 

May we send a man to talk if 
over? 

Yours truly, 
Joun Doe Ligut AND Power Co. 


SPECIMEN LETTER No. 2. 





cure imitation typewritten letters of such 
quality that to all intents and purposes 
are exact facsimiles of the real thing—so 
much so, in fact, that when the printed 
letter is inserted in the typewriting ma- 
chine, and the name and address is filled 
in at the top of the letter, not even an ex- 
pert can detect any difference between the 
filled-in name and the body of the letter. 

Letters, with the stamp of genuineness 
like these, embody a character of the 
“personal” and exert a “personal” influ- 
ence on the recipient, thereby insuring a 
more certain and more careful and more 
earnest reading of the letter. 

In preparing a series of follow-up let- 
ters the writer should fix in his mind the 
idea that while “brevity is the soul of 
wit” it also is a quality which adds at- 
tractiveness to a letter and makes the let- 
ter inviting to read. It also goes far to 


hold the reader’s interest and attention to 
the end. 

The wisest plan in preparing such a 
series of follow-up letters is to devote each 
letter to a single feature, or two, of the 
proposition, and dwell on, and hammer, 
and pound, and drive these few features 
into the reader’s mind impressively, deeply 
and past all forgetting—if you can. 

Don’t get the mistaken idea into your 
head that if your list numbers 5,000 names 
that you are writing your letter to 5,000 
people all in one big bunch. It isn’t so. 
You are talking, in your letter, to 5,000 





Mr. DryGoopsMAN, 


City. 
DEAR Sir: 
The ordinary painted store sign 
is a joke. 
And it’s generally on the pro- 
prietor. 


Nailed up flat against your store 
front, it is out of the way, hidden, 
as it were, from mortal eyes. 

People on the same side of the 
street can’t see it, and they haven’t 
any uncontrollable hankering to 
walk out to the outer edge of the 
sidewalk and twist their necks at 
an uncomfortable angle to see it. 

AS a consequence your painted 
sign is a silent piece of useless- 
ness. 

Electric Signs are the signs that 
talk. 

In the daytime they are as good 
as any sign, and at night they are 
better. 

An Electric Sign compels atten- 
tion. 

It fills the horizon. 

It reaches out its flashing arms 
to folks. 

It reminds them of your store, 
your name, your location. 

Its memory lingers with them. 

It attracts them the first time 
they see it, and every time they 
see it afterward, and recalls your 
store to their minds. 

If you will listen to our man we 
will send him to see you. 

Yours truly, 
Joun Dor Licgut AND PowER Co. 
SPECIMEN LETTER No. 3. 





single, separate individuals, one at a time. 
You are doing that just as much as if you 
had each one of these individuals alone on 
a desert island and were pouring out your 
fervid soul into his individual ear. 

After you have sent your man letter 
No. 1, and have given him something to 
think‘ about, in a short while along comes 
your letter No. 2, giving him further 
hard facts and arguments to refresh and 
exercise his mind. Then, before he has 
had time to dismiss the subject from his 
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mind, along comes your letter No. 3, 
which begins where letter No. 2 left off, 
and furnishes him with additional proof 





Mr. DryGoopsMAN, 
City. 
Deak SIR: ‘ 

Naturally you would like to make 
the name of your store a house- 
hold word in town. 

Possibly your newspaper adver- 
tising is a help to that end. 

Probably your store sign is not. 

Troubie is, nobody sees it. Day- 
times it’s a dead, flat, unnoticeable 
thing fastened to your store front. 

Night-times the sable goddess 
wraps her black mantle about it, 
and it is obliterated from all eyes. 

That’s too bad. 

The very folks you’re after are 
the folks who work daytimes and 
can be on the streets evenings 
only. 

Evening is the time to appeal to 
them, to attract their attention by 
an HBlectric Sign, to signal them 
along the street, to make them 
think of you. 

It would arouse comment, it 
would give you “personal advertis- 
ing,” it would acquaint everybody 
in town with your store and its pre- 
cise location. 

Is an Electric Sign worth while? 

We’re ready to come and tell you. 

Yours truly, , 

JoHN Dor LignHt AND POWER Co. 

SPECIMEN LETTER No. 4. 





of your proposition. By this time he be- 
gins to think real things and wonder and 
wonder if you aren’t just about right in 
what you claim, after all. Gradually, by 





Mr. Drya@oopsMAN, 
City. 
DEAR SIR: : 

This is the fifth letter we have 
written you about an Electric Sign 
for your store front. 

But you have ignored us. 

Are you made of adamant? 

Are you steeled against all proof 
and truth? 

We have. laid before you some 
pretty poignant, potent reasons 
why you should have an Electric 
Sign. 

If we have told the truth you 
can not afford to turn a deaf ear to 
us. 
If you imagine we have lied to 
you we want you to write us, or in- 
vite us to call, so we can lay the 
downright, irresistible proof before 
your consideration. 

If we fail we won’t ask, nor ex- 
pect, you to dake any stock in our 
proposition. 

If we prove our claims, the deci- 
sion, then, lies wholly with your- 
self. 

We simply ask a chance to show 
you-—not urge you. 

If we can convince you that an 
Electric Sign, instead of being a 
luxury, is a real store necessity, the 
choice will lie with you. 

That’s fair enough, 
seem. 

Say the day, please. 

Yours truly, 

Joun Dor Ligut AND Power Co. 

SPECIMEN LETTER No. 5. 


it would 





your persistent regularity in sending him 
these letters, you break down the barrier 
of initial indifference and begin to make 
your man sit up and take notice. 
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These letters should be written in a sort 
of serial story style, 1. ¢., each succeed- 
ing letter should continue the thread of 
thought, or argument, exploited in the 
preceding letter. In other words, the en- 
tire series of letters should form a con- 
nected chain of strong, penetrating, plaus- 
ible, logical, forcible arguments, with no 
lull in 
chance to yawn or grow cold. The whole 
series, taken and read together, should 
tell a long, continued, interlocking story 
of electricity and its advantages. ‘The 
letters should be mailed out frequently 
enough so that the connection will not be 
broken. And each piece should be com- 
plete in itself, in case something should 
happen to cut off the balance of the series. 

Such a series of letters, to exert its full- 
est potency, must be mailed out with al- 
most, clock-like regularity. Sent out, one 
piece every two weeks, you are practically 
sure of hitting your man within, at least, 
one week of the time when he happens to 
be in the mood to consider electricity. 
You can’t expect to strike him at just the 
opportune moment with each piece you 
send him, but if you keep it up regularly 
and long enough you will come before him 
some bright morning at the exact crucial 
moment, and win him over. 

Spasmodic advertising, or advertising 
sent out whenever you happen to feel like 
it, or whenever you happen to have a bit 
of superfluous time festering on your 
hands, isn’t apt to reach your man at this 
“crucial moment”; in truth, it is more 
apt to “strike fire’ and miss the mark 
altogether. 

No mortal, thinking man, who consid- 
ers his own interests, can forever hold out 
stubbornly against such a reasonable, ear- 
nest, hard-sense, regular and persistent 
series of “direct” personal advertising as 
this. It is bound, sooner or later, to in- 
sinuate its logical keenness into his dis- 
cernment and cause him to think, then 
reason, then investigate, then act. And 
each of your succeeding letters, coming to 
him at regular intervals, gives him a fresh 
bump along the right way, and gradually, 
but finally, shoves him over the line of 
hesitating cogitation into the goal of 
action. 

Such is the work of imitation typewrit- 
ten letters. 

Partly because they have the appear- 
ance of genuine “personal” missives. 

Partly because they are attractive, in- 
teresting, incisive, vigorous, logical, argu- 
mentative, truthful and convincing. 

Partly because they reach the recipient 
regularly, every so often. 


between to allow your man a 
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Partly because they are kept up long 
enough and persistently enough to wear 
down prejudice and win confidence. 

It’s the old simile, “Water falling day 
by day will wear the hardest rock away,” 
all over again. 

Let us apply it where it will exert its 
greatest usefulness. 
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Under this general heading we shall pre- 


sent to our readers a _ series of bright, 

stimulating talks to solicitors, which, we 

believe, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 

in their occasional meetings with the com- 

a Be fe pres eh accept contributions 

and suggestions from any of our readers. 

Well, well, boys, I’m surprised! 

To think that I should have to tell a 
bright, hustling lot of chaps like you to 
keep your eyes open more. 

Think of it! Missing three good 
chances last week to annex a goodly sup- 
ply of new current to the company’s busi- 
ness because you were not wide awake. 

But that’s just what you missed. 

I was surprised, on looking over last 
week’s business Saturday night, to find 
that not one of you had approached the 
three new concerns that located here a 
week ago to-day. 

What’s your excuse ? 

Didn’t know they were here, eh? 

That’s it exactly. 

But isn’t it a part of your business to 
know these things? If you’d only known 
about it you’d been after them hot foot 
and probably landed at least one of the 
three—maybe two—and who knows but 
all three? As it is, our competitors now 
have a good week’s start on you, with 
good chances of winning these three ac- 
counts away from us. 

And why? Simply because you didn’t 
keep posted. Simply because you didn’t 
read the daily papers fully. Simply be- 
cause you didn’t keep your eyes open 
more. Remember the wideawake sales- 
man will find ways of creating business. 
He’ll keep tab on business reports. He'll 
read the daily papers and the company’s 
literature. He’ll see where So-and-So has 
installed new machinery. He’ll see where 
new buildings and residences go up. And 
lots of other things that can use current. 

Now, don’t construe this into a lecture, 
boys. It isn’t—it’s simply the facts. And 
facts are hard things to down. Don’t for- 
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get you’re here to get the business. For 
on your hustle and ability depends 
whether the ghost walks regularly for you 
each month. So don’t let anything like 
this get away from you again. Keep your 
eyes open—wide open. And your ears, 
too. Wisdom, after all, is nothing more 
than the knowledge of our own and oth- 
ers’ mistakes. Let this put you wise. 

Well, now, to work, and let’s see if we 
can’t rustle up a nice bunch of new busi- 
ness the coming week. 














Under this heading we shall, from week 


to week, present to our readers a little 
series of inspirational aphorisms (original, 
aboriginal and selected), which will, we 
believe, prove stimulating and suggestive to 
those who are interested directly or in- 
directly in the sale of central station 
current. 
The solicitor who hopes to leave his 
“footprints on the sands of time” must 


have the sand to begin with. 


Even an ass will not fall twice in the 
same quicksand. 


Some of us occasionally ring the bell 
all ‘right, but seldom hit the target at 
which we aim. 


Bulldozing occupies the same relation 
to business that bull fighting does to 
farming. 

A central station solicitor is in that 
field of endeavor which undertakes to sup- 
ply the materials to humanity that a mod- 
ern life demands. 


The signed contract is the supreme 
court of the manager’s opinion. 


More contracts are lost by lack of cour- 
age and push than are ever realized by 
and that’s putting it 





poor solicitation 
pretty high. 


Drive steadily. 


Don’t use all of your horse-power at 


once. 


When your name is up you may lie 
abed till noon. 


Where the busy bee solicitors are, there 
is business. 


You may as much miss the mark by 
aiming too high as too low. 
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It will be our endeavor, from week to 
week, to present in this department brief 
notices of activities among the central 
stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send.in your 
-schemes and plans. 
received. 

Address all communications to Charles A. 
Parker, care of the ELectricaL REVIEW. 


They will be gladly 


Mt. Washington, Md., a borough of 
Baltimore, is fortunate in having so up- 
to-date a central station as the Mt. Wash- 
ington Electric Light and Power 'Com- 
pany, which lights the boroughs of Tow- 
son, Govanstown, Ruxton, Melvale, Lu- 





A BustnEss-GeETrinG MAILING CARD SENT OvuT 
BY THE Mount WASHINGTON ELECTRIC 
LigHt AND PowmR CoMPANY. 


therville, Pikesville, Arlington and Mt. 
Washington. 


During the past few months an effec-: 


tive campaign of advertising through the 
mails has been centered upon the resi- 
dence districts to a partial list of pros- 
pects. This campaign of advertising con- 
sisted of elaborately designed, well-written 
and printed booklets, folders, mailing 
cards and letters. 

This company has recently made ar- 
rangements to issue a monthly bulletin 
about 314 by 614 inches in size to mail 
out to all of their present customers with 
monthly bills. This bulletin is intended 
to increase the sale of current of their 
present customers, as well as being along 
educational lines, so that present custom- 
ers will be kept posted thoroughly on 
everything electrical. 

During the coming year the company 
expects. to. make an exceptionally good 
showing over the past fine results, and in 
addition to their appropriation for direct- 
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by-mail and newspaper advertising they 
have placed solicitors in the field to reen- 
force the advertising and “gather in the 
sheaves.” 

This company sells flat-irons, motors, 
appliances, etc., at cost, and also furnishes 
free lamp renewals. 

Cordial relations with contractors who 
do the wiring is another strong feature 
which this company firmly believes in and 
has adopted very successfully. 

As the company’s territory is situated 
only in suburban residence districts, there 
naturally is not much chance for store 
lighting, but out of some eighty stores in 
the territory there are not any that amount 
to much that are not using this company’s 
light. 

The management of the company is 
especially watchful to take advantage of 
local conditions, as was illustrated lately 
when an epidemic of house-breaking oc- 
curred. 

The company took advantage of this ill 
wind and by advertising to the public the 
electric porch light and its well-known 
virtues as a protection against evil doers, 
also emphasizing the advantages of hav- 
ing an electrically wired home, which 





we 
Mt. Washington Electric Light & Po 
SE Mc. Washington, Md, 


Ms nes data eaten 


THe OTHER SIDE OF THE MOUNT WASHINGTON 
CompPany’s CARD. 


could be instantly lighted from cellar to 
garret by the mere turn of the switch. 

Taking everything into consideration, 
the management of the company is to be 
congratulated upon the’ progressive and 
up-to-date methods it is using to make 
known widely the different uses of elec- 
tricity. Results are what count, and this 
company has certainly gotten the results 
in the past, and at a later date there will 
undoubtedly be some exceedingly interest- 
ing results to chronicle brought about by 
energy and progressiveness. 


South Bend Electric Company, South 
Bend, Ind.—The surest evidence of satis- 
faction with the results of a line of action 
or a policy is the continuance and in- 
creased use of such methods and the in- 
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crease of the financial investment for such 
purposes. 

So when it is stated that the South 
Bend Electric Company, of South Bend, 
Ind., has recently renewed for a second 
year their contract for advertising service 
with a well-known advertising company 
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ONE OF THE RETURN PosTAL CARDS ENCLOSED 
IN ALL BULLETINS SENT OUT BY THE SOUTH 
BenD ELECTRIC COMPANY: 


and has decided to spend considerably 
more money for this. purpose during the 
coming twelve months, it will be readily 
recognized that the campaign of the past 
year in direct-by-mail advertising has been 
eminently resultful and satisfactory. 

One of the means used in this campaign 
to acquaint the people of South Bend with 
the merits of electricity is an attractive 
and convincing monthly bulletin which is 








Store? 7 





Which store. do you think would get the 
most trade—the light one or the dark one? 
The people on the streets at night are influenced by electric 
Fight. \ . 

“Man: made or commenced after your store is closed, if 
you have electric tight working Overtime for you. . 

“im your show windows, Electricity floods your entire store 
front with such alluring brilliancy that it béckohs folks on the street; 
they cannot ignore it; they are naturally drawn to it. 

Itenhances the beauty of your display; it lends to your display 
an inviting appearance; it persuades folks. 
It persuades them at the very time they are’ most oped to 


evenings. - 
‘The people who work daytimes form the great bulk of 
your trade. . { « 
What other time, pray, do your windows get a chance to talk to 
these people, but in the evening? : 
Does this sink in? é 
We'te just waiting for a word. from you to send our representa- 
tive, Wheu may he call? ss 
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ONE OF THE SoutH BEND ELECTRIC COMPANY’S 
MAILING CARDS. 


mailed on the 5th of each month to a list 
of good prospects and customers. 

This bulletin (six by nine inches in size, 
printed in several colors on heavy enamel 
stock) is well written and illustrated, and 
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each month covers the entire field of elec- 
tricity, telling of the healthfulness and 
convenience of electric light in the home, 
office, store and workshop; enlarging on 
the virtues of the electric motor as a 
means of propelling the sewing machine, 
wringer, meat chopper, etc., etc.; setting 
forth electricity’s usefulness as an agent 
for cooking purposes and in a hundred 
different ways driving home the point that 
electricity is the thing for every purpose 
for which it is advocated in the bulletin. 

The South Bend Electric Company’s 
bulletin is sent out each month in attrac- 
tive envelopes, printed in two-colors, and 
always contains a return postal card, 
which makes it very easy for any inter- 
ested person to communicate with the 
company by simply filling out a conven- 
ient appointment hour and his or her sig- 
nature to the request for one of the com- 
pany’s representatives to call, affixing a 
one-cent stamp and mailing the card. 

Whenever such a card is received at the 
company’s office a solicitor is sent down at 
the appointed time to see the prospect, 
and must, of course, profit by the fact that 
it is at the prospect’s own bidding that he 
is there. 

The monthly bulletin is reenforced by 
other special advertising which is sent out 
to carefully compiled lists of customers 
and prospects. 

One such service is used to tell of the 
special and peculiar merits of the electric 
sign in attracting custom and in stamp- 
ing a merchant as successful and up to 
date. 

Another service is used as a means of 
interesting the merchants and business 
men in window lighting, electric fans, 
showease lighting and interior lighting. 

Still a third service goes to power pros- 
pects and sets forth in no uncertain lan- 
guage the superiority of the South Bend 
Electric Company’s sure and economical 
current as a means of power drive over 
the uncertain gas or gasolene engine and 
the wasteful and space-taking steam plant. 

Special campaigns along similar lines 
are also sent-to lists of residences, and 
serve to further emphasize the advantages 
of such :devicés’ as the electric flat-iron, 
sewing-machine motor, heating pad, chaf- 
ing dish, broiler, hot water heater, etc. 

These special campaigns consist of at- 
tractive ads. in the way of booklets, fold- 
ers, mailing cards, novelties and, last, but 
not least, excellent facsimile typewritten 
letters. 

These letters are well gotten up and are 
especially effective, because the name of 
the customer or prospect is carefully 
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struck in exactly the same kind of type- 
writer type as that with which the body 
of the letter is written, making it appear 
to the recipient exactly as though the 
whole letter had been specially written on 
the machine. 

Such up-to-date methods of advertising 
as this company is using can not, it seems 
to us, fail to produce the right kind of 
impression and the results, as before 
noted, prove the efficacy of the use of 
first-class, high-grade advertising as a 
means to selling of more current to more 
people for more purposes, in fact, “all to- 
gether, all the time, for everything elec- 
trical.” 

It is realized, however, that advertising 
needs forceful and aggressive solicitors 
behind it in order to be one hundred per 
cent effective, and here again the com- 
pany’s wisdom is shown by the fact that 
a most efficient staff of courteous and ag- 
gressive solicitors is maintained, whose 
energies are concentrated entirely on get- 
ting new business. 

This company believes that their dis- 
play room and electrie sign attracts the 
desired attention, and is one of the best 
investments that any central station can 
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THE Soutu BEND ELECTRIC CoMPANY’S 
BULLETIN. 


make. F. A. Bryan is the popular and 
energetic manager, and he deserves great 
credit for the progress and up-to-dateness 
exhibited by his company. He is ably 
seconded by the contract agent, W. J. 
Hall, who is very well known as being one 
of the “livest” new business specialists in 
the country. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 




















The Dayton Ceiling and 
Desk Fans. 
The Dayton Fan and Motor Company, 
Dayton, Ohio, is placing a strong line of 


minute. These fans are finished in nickel, 


polished brass and oxidized copper. 
Fig. 2 shows the Dayton column fan 
No. 15. 


This fan is built for 110, 170, 





Fig. 1.—THe Dayton No. 12 Cemine Fan. 


fans on the market for 
shows the Dayton No. 12. 


1907. Fig. 1 
This is fur- 
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Fic. 2.—Tue Dayton CoLuMN Fan. 


nished with two or four blades, as desired. 
The voltages are 110, 170, 220 and 250. 
There is one speed of 215 revolutions per 


or 250 volts. There is one speed of 


220 
215 revolutions per minute. The fan is 





Fic. 3.—THe Dayton SwIvEL TRUNNION 
Fan. 


finished in japan and nickel, japan and 
oxidized copper, or cream enamel and pol- 
ished brass. 

Fig. 3 shows the Dayton direct-current 
swivel trunnion fan, No. 18A. These 
fans are built for 110 and 220 volts direct- 
current. They have three speeds—1,800, 
1,300 and 800 revolutions per minute. 
The finish is black enamel body with trim- 
mings finished in polished brass, nickel 
or oxidized copper. 


Emerson Fans for 1907. 

The accompanying illustrations show 
several styles of Emerson and Trojan 
fans, made by the Emerson Electric Man- 
ufacturing Company, St. Louis, Mo., for 
the coming year. The Emerson and Tro- 
jan fans are marketed as entirely separate 
and distinct apparatus, each line embrac- 
ing medium-speed desk fans in twelve and 





Fie. 1.—EmeErson Sixty-Cyc.iz, MEDIUM- 
SPEED Desk Fan. 
sixteen-inch sizes, slow-speed residence- 
type desk fans, and two and four-blade 
ceiling and column fans. 

Fig. 1 shows the Emerson sixty-cycle, 
medium-speed desk fan made in the 
twelve and sixteen-inch sizes. These fans 
have Parker patented blades, half-inch 
hardened steel shafts and oil-tight bear- 
ings. Both Emerson and Trojan medium- 
speed, sixty-cycle desk fans have converti- 
ble bracket bases, permitting the desk fans 








Fic. 2.—EmMerRson BRACKET FAN. 


to be changed into bracket fans without 
extra parts. Fig. 2 shows the desk fan 
converted into a bracket fan. 

Fig. 3 shows the form of winding 
adopted for the Emerson and Trojan me- 
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dium-speed, sixty-cycle desk fans. These 
fans are equipped with an automatic 
starting device, insuring prompt starting 
and a low current consumption. 

Fig. 4 shows the Emerson residence- 
type fan. This fan is equipped with half- 





Fic. 3.—WINDING FOR EMERSON AND TROJAN 
MEDIUM-SPEED, Sixty-CycLE Desk Fans. 


inch hardened steel shafts, Parker blades, 
convertible base and automatic starter. 
The fan, however, operates at a compara- 
tively slow speed—approximately 1,100 
revolutions per minute. It is a very quiet 
type of fan, but, as it has six blades, it 
throws a breeze which is entirely satis- 
factory for all purposes of home use. 
Figs. 5 and 6 show, respectively, the 
Emerson and Trojan ceiling fans. The 
Emerson ceiling fan, both two and four- 





Fic. 4.—EmERSoN RESIDENCE-TYPE FAN. 


blade, are equipped with adjustable hang- 
ers, the hangers, trimmings and motor 
body all being finished in highly decorat- 
ed oxidized copper. Both two and four- 
blade Emerson ceiling fans have speed 
coils giving three distinct running speeds, 
controlled by an indicating switch at the 
bottom of the motor. 

The Trojan ceiling fans are regularly 
furnished with hanger hook, canopy and 
insulated hanger eye, but without hanger 
rods. These fans have the trimmings fin- 
ished in oxidized copper, but the motor 
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body is regularly finished in black japan. 
The Trojan ceiling fans have two speeds. 

For high-frequency current the Emer- 
son line includes medium-speed desk fans 
in twelve and fifteen-inch sizes, equipped 
with convertible base and automatic start- 
ing device. 
twelve and sixteen-inch, convertible-base, 
medium-speed desk fans for high-fre- 
quency; but while these fans are self- 





Fie. 5.—EMERSON CEILING Fan. 


starting, they do not have the automatic 
starting device. Both the Emerson and 
Trojan lines include two-blade ceiling 
fans. This style is not designed to throw 
the strongest possible breeze, but is in- 
tended for those installations where a 
moderate air current is preferred and a 
maximum speed regulation is desired. 
The column fans in both Emerson and 
Trojan lines have but one speed, being 

















Fie. 6.—TROJAN CEILING FAn. 


designed for use with’ ordinary type wall 
switches. 

Emerson and Trojan ceiling and col- 
umn fans are all direct-current motors of 
the pure induction type. The bearings 
consist of hardened steel balls operating 
between hardened steel raceways. 


a 


The Wagner Portable Com- 
bination Volt-Wattmeter. 


The accompanying illustrations show a 
new portable volt-wattmeter placed on the 
market by the Wagner Electric Manufac- 
turing Company, St. Louis, Mo. This 
instrument is being designed for the use 
of both central-station managers and man- 
ufacturers. The instrument carries a 
lamp socket embedded in the case, the 





The Trojan line includes’ 
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socket extending about one-eighth of an 
inch outside the case. The lamp or at- 
tachment plug connected with the device 
under test is inserted in this socket. In the 
illustration (Fig. 1), at the right-hand 
side, may be noticed a hard-rubber switch 
which carries two pointers, one on each 
side. One of the pointers is marked 110 
or 150 volts, as the case may be, and the 
other pointer is marked 220 or 300 volts, 
as the case may be. The instrument is 
designed for operation on both 150 and 
300-volt circuits by throwing the switch 





Fig. 1.—PoRTABLE COMBINATION VOLT- 
WATTMETER. 


to the proper voltage point. Each side of 
the switch travels over an are which has 
three stopping points. The first reads 
“volts,” the second “watts,” and the third 
“oft. 

The instrument has a double scale, a 
voltage scale reading up to 150 volts and 
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Fic. 2.—CONNECTIONS OF PORTABLE COMBINA- 
TION VOLT-WATTMETER, 


a wattage scale reading up to 150 watts. 
One needle covers both scales. 

The instrument as ordinarily furnished 
is put out in a neat hard-maple carrying 
case. If desired, the apparatus is fur- 
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nished with a leather carrying case with 
shoulder strap. 
The illustration herewith (Fig. 2) 





Fic. 1.—Typr ‘‘GG” PrERLEss DrREcT-CURRENT BRACKET FAN. 


shows the method of connecting the in- 
strument and a transformer under test to 
the test circuit. 


> 
A 


Peerless Fan Motors for 1907. 


The Peerless fan motors for 1907, man- 
ufactured by the Peerless Electric Com- 
pany, Warren, Ohio, embody all the fea- 
tures that have made this line distinctive 
heretofore. A number of parts have been 
brought to a further degree of efficiency 
through changes in detail design. The 
Peerless swivel and trunnion desk fans of 
the 1907 model are instantly convertible 
into bracket fans by merely adjusting a 
single thumbscrew at the trunnion. A 
more positive device has been adopted for 
catching any oil that happens to escape 
from the bearings. Close attention is 
given to the finish, and the interior of 
the motors is also japanned, precluding 
rust and providing extra insulation. 

The Peerless ceiling fans have been im- 
proved, an alteration in the switch at the 
top of the fan making it almost impossi- 
ble for the lead wires to be broken off. 
The ceiling fans have also been redesigned 
: for increased speed, to meet the demand 
in that direction. 

Fig. 1 shows the type “GG” direct-cur- 
rent bracket fan. This is of the iron- 
clad style, having heavy bronze bearings, 
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large oil cups and small cartridge brush- 


holders. 


The guard and blades are fin- 


ished in lacquered brass. 


ing fan. 
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Fie. 3.—Typre ‘‘HH” Preervess Direct-CURRENT CEILING FAN. 


Fig. 2 shows the type “ODD” oscillat- 


The simple mechanism is actu- 


ated by a shifting vane located inside the 
guard. The reversals of oscillation are 
cushioned by the air from the blades, do- 








ing away with any jar and consequent 


racking of the moving parts. 


The fan 
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body rotates on a special ball bearing, the 
parts of which are made from high-grade 
steel carefully hardened and ground. The 
switch in the base of the fan affords two 
speeds. The brackets supporting the actu- 


COIL Gx 


Fic. 1.—Typr ‘‘ RR”-2 CoLonraL 


ating vane are rigidly fastened to the 
guard, and these brackets also carry the 
throwing lever. Current is transmitted 
from the main circuit through carbon 
brushes to collector rings mounted on the 
bearing shaft. By the use of collector 
rings there is no possibility of the lead 
wires wearing off in consequence of the 
oscillating movement. The switch, brush- 
holders and collector rings are entirely 
contained within the base of the fan. 

Fig. 3 shows the type “HH” direct- 
current, ceiling fan with four-light elec- 
trolier attachment. 

a 
Colonial Fans for 1907. 

The Colonial Fan and Motor Company, 
Warren, Ohio, will make no material 
changes in its line of fans for 1907. As 
the result of some exhaustive tests, some 
minor changes have been made which im- 
prove the fans in many respects. The 
speed has been increased without increas- 
ing the current consumption. The desk 
fan oil cup is now made in one piece, mak- 
ing it easier to fill and adjust. The ceil- 
ing fan switch has been improved and is 
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now so constructed as to protect the feed 
wires, obviating the possibility of their 
becoming loose or twisted off. 

Fig. 1 shows the type “RR”-2 direct- 
current ceiling fan and electrolier. The 


DrIrRECT-CURRENT CEILING FAN. 


standard length of fan from ceiling to 
lowest extremity is four and one-half feet. 
The 170, 250 and 500-volt fans have one 
speed only. 





Fie. 2.—Type *‘TT” Corontat Desk Fan. 


Fig. 2 shows the type “T'T” desk fan. 
This fan has three speeds, is furnished 
with brass-finished guard and blades and 
equipped with swivel and trunnion move- 
ment. 
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Induction Motors in Havana, 
Cuba. 

That manufacturing interests in Cuba 
have not been slow to realize the advan- 
tages of electricity for power purposes is 
indicated by the increasing exports of elec- 
trical apparatus to that country. This is 
especially true of induction motors, two 
recent applications of which in Havana— 
one from a viewpoint of economy alone, 





Fie. 1.—FrrTeen -Horsk-PowER INDUCTION 
Motor INSTALLED IN Cigar Box Manv- 
FACTORY. 

the other from consideration of novelty as 

well as economy—may prove of interest. 

Fig. 1 shows a_ fifteen-horse-power, 
1,200-220-volt, form L, induction motor, 
installed in the cigar-box manufactory of 

Diaz & Vega. This motor operates, 

through a line shaft, a large number of 

small circular and jig saws on the first 
and second floors of this establishment. 

The interesting part of this installation 

consists in the fact that a steam engine 

and boiler costing to install some $3,500, 
when still new, were replaced by the mo- 





Fie. 2.--Ruspine BED AND TILING MACHINE. 


tor above noted at a fraction of the cost 
of the steam plant. 

The new “Centro Dependiente” Club 
House now building on the Prado, Ha- 
vana, will be, when finished, both the 
largest and most costly building on the 
island of Cuba. Large quantities of mar- 
ble tiling are being used in the construc- 
tion of the floors and staircases, for the 
rapid installation and finishing of which 
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the “rubbing bed and tiling machine” 
shown in Fig. 2 was devised. This 
machine is operated by a_ fifteen-horse- 
power induction motor. It is interesting 
to note that four men working at the elec- 
trically driven “rubbing bed” can accom- 
plish in one day what formerly would 
have required a week with the same num- 
ber of operators using older methods. 

Both of the motors mentioned were sold 
through Messrs. Sussdorf, Zaldo & Co., 
agents for the General Electric Company 
in the island of Cuba. 
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Fort Wayne Fan Motors 
for 1907. 


The “Wood” fan motors, made by the 
Fort Wayne Electric Works, Fort Wayne, 
Ind., are built in five types—desk, revolv- 
ing, dragon bracket, universal bracket and 
telephone booth; and in two sizes—eight 
inches and ten inches, for direct current 
and alternating current, sixty, 125 and 
140 cycles. The mechanical construction 
is different in the five types, but the elec- 
trical parts are the same. A spherical 
shell contains the moving and actuating 
parts of the motor, and in the desk type 
this shell is mounted on a pedestal with 


the fan shaft horizontal. In the revolv- 
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In the universal bracket type the shell 
is rigidly suspended from a_ circular 
goose-neck, which allows the shaft to be 
inclined at any angle desired. The field 
structure is mounted on one-half of the 


nm 


spherical shell enclosing the motor. The 





Fic. 2.—‘‘ Woop” SusPpRNDED REVODnVING- 
Type Fan Moror. 


two halves are held together by four bolts, 


Which also carry the fan guard. 


The inductor-type armature is used on 
140-cycle, alternating-current motors, and 
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ing-type motors the shell is suspended 
from a ball bearing, about which it is free 
to turn, and the fan shaft is inclined at 
an angle of forty-five degrees. 

In the dragon bracket type the shell is 
suspended from stationary springs, and 
the shaft has the same angle as in the 
revolving motor, but the shell is not free 
to revolve. 


1 —‘‘ Woop” Ten-IncH STATIONARY DeEsk-TyrE Fan Motor. 


the commutator-type armature on sixty- 
cycle alternating and direct-current mo- 
tors. 

Fig. 1 shows the ten-inch stationary 
desk-type motor. This is built with an 
eight or ten-inch brass fan and guard. 
The standard finish is black body and 
pedestal. Fig. 2 shows the suspended re- 
volving type of fan motor. 
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A New Flaming Arc Lamp. 


A new flaming arc lamp is being put 
upon the market by the Beck Flaming 
Lamp Company, 30 Greenwich avenue, 
New York city, which embodies a num- 
ber of new features. The idea governing 
the new design has been to obtain a lamp 
as simple in mechanism and as little lia- 
ble to interruption as possible. This re- 
sult has been reached by doing away with 
a large part of the mechanism usually 
thought essential for such lamps, and 
placing in it only that which is abso- 
lutely necessary. This feature, together 
with a construction of the frame which 
excludes from the inner parts of the lamp 
all smoke liberated during operation, has 
accomplished the end sought. 

The mechanisms of the lamp consist 
simply of a striking magnet, which is con- 





THE Beck FiaminG Arc LAMP. 


nected in series with the arc and operates 
only to start the lamp, the carbon-holders, 
which are simple weighted spring clips 
sliding on inclined rods, and the guides 
through which the carbons pass, and by 
means of which they are separated by the 
striking magnet. There is in addition a 
small resistance for steadying the lamp. 
The regulation of the are is effected in 
the usual way by a.rib on the carbon rod, 
which rests upon a copper support and is 
burned away as the are lengthens. The 
regulation is thus entirely automatic, call- 
ing for no moving mechanism nor gears 
and clutches; and the support for the 
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carbon is not heated sufficiently to be in- 
jured. 

Current is fed to the arc, not through 
the carbon holder, but by means of the 
guide and support. In this way it does 
not pass through.a carbon path of vary- 
ing length, and hence of changing resist- 
ance, so that the voltage at the arc is not 
affected. by this. 

The arc itself is surrounded by an 
economizer of cast-iron, upon which all 
solid oxides formed during combustion 
are deposited. Within this economizer is 
fitted an Alberene stone disc, which pre- 
vents the passage upward of any vapors; 
and it also, through a downward move- 
ment imparted by the starting magnet, 
effects the separation of the carbons and 
strikes the arc. Lamps of this type which 
have been in operation for some time and 
brought back to the factory, upon being 
taken apart, show that the inner part of 
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be run on any frequency from twenty- 
five to 133 cycles per second. When run 
on low frequency the variation in the arc 
is said to be much less noticeable than 
that of the open or enclosed arc lamps of 


‘the ordinary type. 


The appearance of the lamp is shown 
in the accompanying illustration. The 
case is simple and neat and provides ex- 
cellent ventilation. The lamp complete 
weighs only twenty pounds, is thirty-two 
inches long and has a nominal rating of 
3,000 candles. The color is either golden- 
yellow or brilliant white, as desired. 


a> 
> 


Lundell Direct-Current Fan 
Motors for 1907. 


The Lundell direct-current fan motors, 
manufactured by the Sprague Electric 
Company, New York city, have been 
greatly improved for the season of 1907, 
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guard has been greatly strengthened by 
more rigid bracing and by the adoption 
of heavy rectangular wire for the guard 
ring. Broad improvements have been 
made in such details of construction as 
bearings, arrangement of switch and 
switch handle, ete., all of which will make 
this fan even more reliable than previous. 
Sprague models. 
pee 

Remote-Control Switches. 

The development of a reliable remote 
control, or automatic switch, that obviates 
the necessity of carrying heavy feed wires 
to the point from which it is desirable to 
control electric power is a matter of much 
interest to the architect and engineer in 
developing the electrical plans for mill, 
theatre, auditorium or residence wiring. 

The type D-2 switch, manufactured by 
the 
ton, Mass., may be adapted to a great 
variety of uses, as may be judged from 


Pettingell-Andrews Company, Bos- 





THREE VIEWS ILLUSTRATING THE ADAPTABILITY OF THE LUNDELL D1trRECT-CURRENT ADJUSTABLE-TYPE FAN Morors. 


the casing and the lamp mechanism are 
clean and are not coated in the usual way 
by a heavy deposit of oxides; in fact, the 
parts retain their original polish. 

The insulation of the lamp is of porce- 
lain, Alberene stone and micanite, and is 
thus fireproof—a very necessary feature 
for lamps of this type, since the tempera- 
ture attained within them is high. 

The lamps are made for both alternat- 
ing and direct currents. In the former 
case a small autocoil reduces the voltage 
to that required. In this lamp there is 
no deflecting magnet, the effect of the 
current itself being sufficient to deflect the 
are. The direct-current lamp requires two 
small coils in order to produce the de- 
sired fanning-out of the arc. 

The lamp is a straight series lamp, and 
may be run in series on 100 to 120 volts. 
The alternating arc lamp, it is said, may 


with a view of embodying in one fan ail 
the features of the solid base desk, the 
swivel and trunnion desk, and the swivel 
and trunnion bracket types. This has 
been accomplished by dispensing with the 
usual swivel and trunnion arrangement 
and substituting therefor a universal joint 
as a connection between motor and base, 
which enables the fan to be used inter- 
changeably as desk or bracket type. This 
construction presents obvious advantages 
to both dealer and user. For the dealer 
it greatly simplifies the problem of stock, 
as he will need to carry only one type in- 
stead of three. ‘To the user it offers a 
fan which may be placed with equal facil- 
ity upon wall or desk, and can be readily 
adjusted to move the air in any direction 
desired. 

In addition to the new universal joint 


many other improvements are incorpo- 
rated in this season’s fan motor. The 


the fact that they are being used for pur- 
poses as widely separated as the entire 
control of lights in large auditoriums to 
use in connection with automatic fire 
alarm systems to cut out electrical service 
in time of an emergency. 

They are usually installed to control 
lights or power at points that take advan- 
tage of the natural centres of distribution 
of the building, the operation of the auto- 
matie switches being controlled by push 
buttons so as to permit of all the lights, 
ete., of the building being controlled from 
one or more central points, vastly increas- 
ing the flexibility of the system, at the 
same time increasing its safety, conve- 
nience of operation and economy of in- 
stallation. 

A great many of these switches have 
been installed to control small alternating 
motors that may be thrown directly across 
the line, in one recent installation the 
motor being controlled from sixteen dif- 
ferent points in connection with a vacuum 
cleaner system. 
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DOMESTIC AND EXPORT. 

MILWAUKEE ELECTRIC RAILWAY AND LIGHT COMPANY 
—The Milwaukee (Wis.) Electric Railway and Light Company stock- 
holders have authorized an issue of $20,000,000 and of this amount 
$4,000,000 are now outstanding. Of this unissued $16,000,000 of 
these bonds, $8,000,000 are reserved to be retired at maturity, under- 
lying liens, and $8,000,000 are held in escrow, to be issued after 
January 1, 1908, to an amount not exceeding $1,000,000 a year, the 
proceeds to be used for extensions, improvements and acquisitions. 
Refunding and extension mortgage four and one-half per cent bonds 
to the amount of $1,000,000 are now being offered at 95% and 
interest. 


CHICAGO & MILWAUKEE ELECTRIC SHORT TERM NOTES 
—The Western Trust and Savings Bank, of Chicago, has arranged 
with the Chicago & Milwaukee Electric Railroad Company to place 
an issue of $2,000,000 two-year six per cent collateral and convertible 
gold notes dated March 1, 1907, due March 1, 1909. The notes are 
secured by deposit with, the Western Trust and Savings Bank, Chi- 
cago, trustee, of $2,500,000 Chicago & Milwaukee Electric Railroad 
Company, Wisconsin division, first mortgage five per cent guaranteed 
gold bonds of 1925. The proceeds of the $2,000,000 note issue are 
to be used for the completion of the road into Milwaukee, for the 
payment of the Milwaukee terminals and for additional equipment. 

LARGE NEW ELECTRIC COMPANY INCORPORATED—The 
Bolivia Railway Company, of Hartford, Ct., has filed articles of in- 
corporation and organization. It has broad powers, including operat- 
ing railroad lines, telephones, telegraph lines, vessels, maintaining 
water powers, running gas or electric plants, and many others, but 
these do not. apply in Connecticut. The capital is $10,000,000. The 
incorporators are Edward W. Burdick, of Englewood, N. J.; Aloysius 
C. Gahan, of New York; Jacob G. Metcalfe, of Lakewood, N. J.; 
Arthur Starke, of New York; Frank L. Sullivan, of New York. Mr. 
Metcalfe is president, Mr. Burdick is vice-president and H. Starr 
Giddings, of New York, is secretary and treasurer. The in- 
corporators are the directors. 

LARGE POWER PLANT TO BE ESTABLISHED—The General 
Electric Company is said to be promoting a scheme for the erection 
of one of the largest power plants in the country at Buck’s Neck, 
in the Hoosick river, about a mile below Schaghticoke, N. Y. It is 
proposed to put a dam across the Hoosick river at the village of 
Schaghticoke; to convey the water through a tunnel or canal to the 
power station; to convert into a large lake part of the lowlands 
of the: village of Schaghticoke; to submerge a portion of the tracks 
of the Boston & Maine Railroad; to build a reservoir which will 
be one of the largest in the world near Johnsonville; to flood the 
country back of it, obliterating a portion of the village of Buskirk, 
and to furnish electric light and power to all eastern and a large 
portion of southern New York. The consents and water rights re- 
quired for this big undertaking have, it is said, been almost all 
obtained. The engineering operations are being conducted. by the 
firm of Viele, Cooper & Blackwell, of New York. 

FIVE MILLION DOLLARS FOR NEW CAR LINES—To carry 
out its plans of new construction work the Oakland (Cal.) Traction 
Company has increased its bonded indebtedness by $5,000,000. Of 
this $2,500,000 has been set aside for immediate expenditure in 
heavy construction work, extensions and improvements, affecting 
virtually the entire system. Another $2,500,000 will be utilized in 
the near future in developing important projects, plans for which 
are maturing. These plans cover a comprehensive extension of 
street railway service in many sections of the cities now tapped by 
the lines. Disclosures concerning the company’s projects have been 
made public by the filing of a deed of trust from the Oakland Trac- 
tion Company to the Union Trust Company, of San Francisco, cover- 
ing the properties of the company and securing an issue of 
$12,000,000 in bonds. The bonds are to run twenty years and to 
bear five per cent interest. Of the issue $7,000,000 will be used to 


retire an equal amount of bonds of the Oakland Traction Con- 
solidated, which has been merged into the Oakland Traction Com- 
pany. 

PLANS COMPLETED FOR ST. LOUIS-CHICAGO ELECTRIC 
LINE—William McKinley, head of the Illinois Traction System, an- 
nounces the closing of arrangements for the construction at once of 
an air electric road between St. Louis and Chicago. Of this dis- 
tance the 130 miles from St. Louis north to Lincoln, the county 
seat of Logan county, is already in full operation, running limited 
ears and sleepers. From Lincoln this summer the company will 
build north to Mackinaw, in Tazewell county, and from Blooming- 
ton to Peoria. From Mackinaw the line will be pushed northeast 
through Washington and Eureka, in Woodford county, then “to 
Minonk on the Illinois Central in Woodford county, thence north 
to Streator, thence on to Ottawa, thence directly east to Seneca 
and from Seneca either to Yorkville or Joliet. At Yorkville it 
will connect with the Aurora, Elgin & Chicago. At Joliet it will 
connect with the Chicago-Joliet line. In addition to the road from 
Lincoln to Mackinaw this summer the company will build the stretch 
from Streator to Ottawa, sixteen miles, and from Seneca to either 
Yorkville or Joliet. During the summer of 1908 the remaining gap 
between Streator and Mackinaw will be constructed, with a cut-off 
from Eureka to Peoria. By the time this is completed the company 
expects to have its new bridge across the Mississippi, at St. Louis, 
finished, and cars running into the business district of that city. 


INJUNCTION SECURED IN TELEPHONE MERGER—New 
York State Attorney-General Jackson has delayed the merger of 
the United States Independent Telephone Company with Bell in- 
terests, acting through the New Jersey Title Guarantee and Trust 
Company, of Jersey City. Mr. Jackson began an action in the 
name of the people and secured an injunction from Supreme Court 
Justice Fitts at Albany, enjoining the American Telephone and 
Telegraph Company, the New Jersey Title Guarantee and_ Trust 
Company, the Security Trust Company, of Rochester, N. Y., or 
George Eastman, Hiram W. Sibley, James S. Watson, Walter B. 
Duffy, Thomas W. Finucane and Edward Bausch from turning over 
any of the stocks or bonds of the United States Independent Telephone 
Company to Bell interests Those men, together with Edward J. 
Hail and Frederick P. Fish, of the American Telephone and Tele- 
graph Company; Albert O. Fenn, of the Alliance Bank, Rochester, 
and Joseph W. Taylor were cited to appear at Albany March 7 and 
produce all documents: relating to the proposed transfer of control 
of the United States Independent Telephone Company to the Ameri- 
can Telephone and Telegraph Company. The Security Trust Com- 
pany has been securing seventy-six per cent of the $13,500,000 
of outstanding bonds of the United States Independent Company and 
sixty-seven per cent of the stock on an offer of $350 for a bond that 
sola on the market about'a year ago for $820, and $5 for stock 


shares that sold for $53, and had the desired amount of bonds when 
the injunction wes served. Holders of about $2,000,000 more can 
not now turn in. The United States Independent Telephone Com- 
pany recently absorbed the New York Independent Telephone Com- 
pany, a $50,000,000 corporation. 


DATES AHEAD. 


Railway Signal Association. Chicago, Ill., March 18. 

Underwriters’ National Electric Association. Annual meeting 
Electrical Committee, New York city, March 27-28. 
- Ohio Independent Telephone Association: Annual convention, 
Columbus, Ohio, March 28. 

West Virginia Independent Telephone Association. 
W. Va., April. 

Iowa Electrical Association and Iowa Street and Interurban Rail- 
way Association. Clinton, Iowa, April 18, 19 and 20. 

Southwestern Gas, Electric and Street Railway Association. San 
Antonio, Texas, April 18-21. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. ; 

Railway Telegraph Superintendents’ Association. 
ing, Atlantic City, N. J., June 19-20. 


Wheeling, 


Annual meet- 




















March 9, 1907 


PERSONAL MENTION. 

MR. E. P. COLEMAN, who has been manager of the Consolidated 
Electric Light Company, of Montpelier, Vt., has been appointed 
superintendent of the Duluth Power Company, Duluth, Minn., which 
is completing an extensive electric system. 

MR. J. WHITE SPRONG, of Albany, N. Y., purchasing agent for 
the Delaware & Hudson Company, has been appointed to a similar 
position with the United Traction and Hudson Valley companies, 
which are controlled by the former, the appointment to be effective 
at once. Mr. Sprong will have charge of purchasing all apparatus 
and supplies for the three railroads. Another appointment made 
by the Delaware & Hudson officials is that of Axel Eckstrom, 
the consulting electrical engineer of the company, to have charge 
of the mechanical and electrical work of the two trolley roads. Mr. 
Eckstrom, who was elected a director of the Hudson Valley company, 
at a recent meeting in Albany, will have the title of general elec- 
trical and mechanical superintendent of the traction department. 


OBITUARY NOTE. 

MR. EUGENE H. LEWIS, a prominent member of the legal de- 
partment of the General Electric Company, died suddenly in New 
York city on March 1. Mr. Lewis was at one time attorney for the 
Schenectady (N. Y.) Railway Company, and was once closely asso- 
ciated with Samuel Insull and Thomas A, Edison. He married 
Amy Busby, the actress, and is survived by his widow and three 
children. 


NEW INCORPORATIONS. 
ALBANY, N. Y.—The Brooklyn Telegraph and Messenger Com- 
pany, of Brooklyn. Capital stock increased from $100,000 to $200,000. 


AUSTIN, TEX.—Western Light and Power Company, of Cisco, 
Eastland county. $50,000. Incorporators: W. E. Anderson, M. V. 
Mitchell, W. A. McSpadden. 


JEFFERSON CITY, MO.—West Side Terminal Railway Company, 
of St. Louis. $1,000,000. Incorporators: Collins F. Newton, Ard D. 
Neff, William H. Miller and others. 


GUTHRIE, OKLA.—Fargo-Harmon Telephone Company, of Fargo. 
$1,500. Incorporators: G. W. Bailey, W. R. Hill and C. A. Stromberg, 
of Fargo; C. E. Castiller, of Harmon. 


GUTHRIE, OKLA.—Farmers’ & Merchants’ Telephone Company, 
of Mutual, $4,988. Incorporators: A. Huffman and Louis Morgan, 
of Mutual; G. C. Harper, of Moscow; Jacob Feathergill, of Persim- 
mon. 


NEW MANUFACTURING COMPANIES. 
DETROIT, MICH.—The Clark Electrical Company, which will 
engage in a general electrical supply business, has filed articles of 
association. Its capital stock is $35,000, of which $30,000 is common 
stock and $5,000 preferred. The shares are held by William C. 
Clark, Delphos L. Berry, Joseph W. Martin and G. A. Clark. 


ROCHESTER, N. Y.—The Police and Fire Alarm Telephone 
Company, of Rochester, has been incorporated with a capital of $500,- 
000, to manufacture a telephone device designed for attachment to 
firé-alarm boxes, to be used by the police. The directors of the com. 
pany are George F. Roth, Charles T. Chapin, James L. Hotchkiss, 
Merton E. Lewis and Clarance McKay. 


OWENSBORO, KY.—Articles have been filed incorporating the 
Phillips Signal and Electric Company. Dr. C. C. Phillips, Frank 
Katterjohn, Richard Tennelly, W. Forster Hayes, J. Robert Tennelly 
and R: S. Hughes are the stockholders. Owensboro is to be the prin- 
cipal place of business. The capital stock is $50,000, divided into 
shares of $100 each. The indebtedness shall not exceed $10,000. 
The corporation is to commence at once and continue for twenty-five 
years. ‘The purpose is to own, handle, manufacture and develop 
the signal devices for preventing accidents invented by Dr. C. C. 


Phillips, but especially the device known as the Phillips automatic 


signal and the Phillips trolley cutout. 


ELECTRICAL SECURITIES. 
Feverish and active speculation characterized last week’s stock 
markets. The general tendency was downward, and despite a slight 
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recovery from the lowest prices, the general average shows many 
net losses. It is assumed that the Harriman investigation has been 
the main speculative influence. The possibility exists, of course, 
that public confidence in the leading financiers and capitalists will 
be shaken, and, in consequence, the unsettling movement will con- 
tinue, with still lower prices. It is quite possible that legal action 
will be taken to end the dual control of several of the most prom- 
inent industrial and railway corporations. Until this matter has 
beer. definitely settled it is likely that there will be but little re- 
sumption of public participation in stock market speculation. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 2. 


New York: Closing. 
Allis-Chalmers common .............-cecee. 13% 
Allis-Chalmers preferred................... 34% 
Brooklyn Rapid Trangit...............c200.- 68% 
COIR CNS or diieig' bo ne widus dan wasieans 136 
CONGUE TNONOEIOs och dance ddenecoeeca asada 157 
Interborough-Metropolitan common......... 30% 
Interborough-Metropolitan preferred........ 65% 
Werte COGMED (MIMO N aa. aca weds ices di ca 140 


Mackay Companies (Postal Telegraph and 


CamiGit) - COMIN ss sco csdcccnsvaseeues 72% 
Mackay Companies (Postal Telegraph and 

CUDNONY “HHOEGEIOGS. on 5 ce cncccccccsscee 693% 
Mambattam TIGvGted. «occ cc ccsccccecccecce 142 
Metropolitan Street Railway................ 104 
New York & New Jersey Telephone.......... 113 
WOOMGQUNINO UMNOINE 6 5's ale doelt oh vee cele kceaewa ee 801% 
Westinghouse Manufacturing Company.....: 150 


The directors of the New York & New Jersey Telephone Com- 
pany, who were reelected at the annual meeting of stockholders, 
organized by the reelection of the present officers. With this ex- 
ception only routine business was transacted. 

The regular quarterly dividend of one and three-quarters per 
cent on the stock of the Metropolitan Street Railway Company, paid 
as rental by the New York City Railway Company, will be payable 
April 1. Books close March 20 and reopen April 2. 

The stockholders of the Kings County Electric Light and Power 
Company, at their annual meeting, ratified the increase of the 
capital stock of the company from $5,000,000 to $10,000,000. The 
retiring directors were reelected. 


Boston: Closing. 
American Telephone and Telegraph......... 125% 
Edison Electric Illuminating............... 220 


Massachusetts Wilectrie.. « ... 5 ciscc sods caese 67 
New England Telephone................... 
Western Telephone and Telegraph preferred. 77 


Philadelphia: Closing. 
Electrical Company of America............ 10 
Electric Storage Battery common.......... 60 
Electric Storage Battery preferred.......... 60 
Piiindeionia: Wileetiiee ss co cnc cceas cess 8&% 
Philadelphia Rapid Transit..............e6- 21 
United Gas Improvement... .... ..cccccccccs 92144 


The annual meeting of the stockholders of the Electric Storage 
Battery Company will be held March 20. Books closed February 27 
and will reopen March 21. 


Chicago: Closing 
CORR COMO os kc snicceccdewacaeeeasad 117% 
Chicago Edison AMR fo i cwteaeeceducecdan 140 
Metropolitan Elevated WEORIGE So 5 a sc cwaws 67% 
National Carbon common.............:.... 81 
National Carbon preferred................. 115% 


Uniom Traction COMMON. 6. <<< oes ccccccccss — 
Union Traction preferred... ....<ccccccscs — 


The average number of fares carried during February by the 
Metropolitan Elevated of Chicago was 154,443, an increase of 18,873. 

The average number of passengers carried daily during February 
on the South Side Elevated was 96,098, an increase of 1,017 over 
the previous month. The regular quarterly dividend of one per 
cent on South Side Elevated is payable March 30. 





ELECTRIC LIGHTING. 
TEKAMAH, NEB.—An ordinance has been passed by the city 
council appropriating $10,000 for the installation of a municipal 
light plant. 


MANCHESTER, N. Y.—The Manchester town board has granted 
a franchise to the Niagara, Lockport & Ontario Power Company, 
permitting it to cross the highways in the town of Manchester. 


HERINGTON, KAN.—Final arrangements have been made by 
the city council of Herington for the transfer of the electric light 
as well as the water plant from private corporations to the 
municipality. 


SOMERSET, PA.—The stockholders of the Somerset Electric 
Light, Heat and Power company have elected the following officers: 
Dr. J. M. Louther, president; Hon. A. W. Knepper, vice-president; 
J. M. Bricker, secretary, and Charles H. Fisher, treasurer. 


ORD, NEB.—Articles of incorporation have been filed for the 
Ord Electric Light and Power Company, capitalized at $20,000, 
half paid up. The organizers are F. J. Bell, A. P. Jensen, C. E. 
Detweiler and Clarence Smith, all local men of recognized financial 
ability. 


TORONTO, ONTARIO—The Toronto Electric Light Company is 
now receiving 2,500 horse-power and the Toronto Street Railway 
Company 4,000 electric horse-power from the Electrical Development 
Company, of Niagara Falls, over the transmission line of the 
Toronto & Niagara Power Company. 


EATON, OHIO—At a meeting of the town council the Eaton 
Electric Light Company was granted a twenty-five-year franchise for 
the use of the streets and alleys. The conditions are that the 
present system is to be reconstructed, work to begin at once and 
to be completed by January 1, 1908. 


ALBIA, IOWA—The property of the Albia Electric Light and 
Power Company has changed hands. The new proprietors are men 
who are known to be interested in the same company that controls 
the Oskaloosa light company as well as the interurban that is now 
being constructed to Buxton from that place. 


CENTRAL CITY, COL.—The city council of Black Hawk has ex- 
tended the franchise of the Gilpin County Light, Heat and Power 
Company for ten years. This is the company which was reported to 
have sold out to the Colorado Central Power Company for over 
$500,000, local stockholders denying the report. 


ANNAPOLIS, MD.—At the annual meeting of the stockholders 
of the Annapolis Gas and Electric Light Company of Anne Arundel 
county, the following were elected directors for the ensuing year: 
W. H. Gorman, W. H. Bosley, J. S. Gittings, H. L. Pope, W. H. 
Bosley, Jr.; L. H. Rhen, G. D. Ridout, J. W. Randall, J. C. Bosley. 


ELLSWORTH, ME.—The Bar Harbor & Union River Power 
Company has awarded to the Ambursen Hydraulic Construction 
Company the contract for constructing a reenforced concrete dam 
over sixty feet high, the power-house, canal, transformer house and 
other construction work for its power development on Union river, 
at Ellsworth, Me. J. A. Leonard, Ellsworth, Me., is engineer, and 
Sellers & Rippey, Philadelphia, Pa., are consulting ergineers. 


GOSHEN, N. Y:—The Goshen Light and Power Company has 
been reorganized, control of its stock and property having been ac- 
quired by the Orange & Rockland Electric Company. The board of 
directors as now constituted is composed of Henry B. Knight, Joseph 
Merritt, A. V. D. Wallace and W. A. Wells, of Goshen; George R. 
Conklin and R. W. Smith, of Monroe, and W. A. Lawrence, of 
Chester. R. W. Smith was elected president, and H. B. Knight, 
secretary. 

FLORENCE, COL.—The Arkansas Valley Blectric Company has 
sold its abandoned electric plant to a Denver company, who will 
dismantle the building and ship it to Denver. The local electric 
company is securing its current from the Colorado Power Company 
at Canon City. The Arkansas valley people have been awarded 


the contract to furnish electric lights for the town of Rockvale, 
and wiring the camp will be commenced soon. A five-year franchise 
has been secured. 

WAUPACA, WIS.—The Waupaca Electric Light and Railway 
Company stockholders at their annual meeting reelected the former 
board of directors, as follows: Charles Churchill, Irving P. Lord, 
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Wallace H'. Lord, A. M. Penney, P. M. Olfson. The directors met 
afterwards: and elected the following officers: A. M. Penney, presi- 
dent; Wallace H. Lord, vice-president; P. M. Olfson, treasurer; 
Irving P. Lord, secretary and general manager, all being reelections 
except the vice-president, which office was created at the meeting. 


ASHLAND, WIS.—At a council meeting it was decided by a 
unanimous vote to go to work at once and prepare plans and call 
for bids for a municipal lighting plant. It was also definitely de- 
cided to pay for the plant by special bonds to be issued against the 
plant and its income, these bonds not to be general city liability 
bonds. In addition to taking this action the council decided to ap- 
propriate the sum of $5,000 to buy a sufficient amount of the land 
on White river so that the city could secure possession of it at once 
for the development of a water power. 


MILFORD, OHIO—At a meeting of the council the matter of 
granting a franchise for furnishing electricity to the town and its 
citizens for lighting and power purposes was taken up. A proposi- 
tion was submitted from J. J. Peurrung, general manager of the 
Cincinnati, Milford & Loveland Traction Company, also one from a 
Mr. Rugg, of Terrace Park. The matter was discussed with these 
two gentlemen on a basis of a franchise for ten years and the 
solicitor was instructed to prepare an ordinance granting a fran- 
chise for ten years and present the same to the council for action. 


REDDING, CAL.—As further important units in the project of 
che Pacific Power Company, which is preparing to install the largest 
electric plant in the northern part of the state, the purchase of the 
Hamilton ranch of 500 acres and the signing of an agreement by 
Carl Schuler to sell his property, have been consummated. The 
properties above named are situated near Manton, and, together 
with the purchase of the Daniel Gover land, which jis the location 
chosen for the 15,000-horse-power plant, place the company in a 
controlling position as regards the use of water and eliminates, 
it is said, any possible obstacle. 


BALTIMORE, MD.—The Roland Park Electric and Water Com- 
pany has filed a mortgage deed of trust in the clerk’s office at 
Towson in favor of the Continental Trust Company to secure an 
issue of 400 thirty-year five per cent gold bonds of $1,000 each. Of 
this issue $300,000 will be put out at once for the purpose of 
retiring and canceling bonds heretofore issued by the Roland Park 
Electric and Water Company to the Baltimore Trust and Guarantee 
Company, of which only $312,000 worth have been used out of an 
authorized issue of $500,000. The above action was taken in accord- 
ance with an agreement between the Roland Park Electric and 
Water Company and the Roland Park and Consolidated Gas, 
Electric Light and Power companies. The Roland Park Company 
is now the holder of the first issue of bonds. 


LAKEPORT, CAL.—At a special meeting the town council 
granted a franchise to the Lake County Electric Power Company 
to install an electric lighting and power system within the town 
limits. G. W. Scott, W. W. Van Arsdale and Theodore A. Bell 
are the principal stockholders of this corporation, which was or- 
ganized for the purpose of distributing electricity throughout Lake 
county. The company will receive its electricity from the plant 
of the Snow Mountain Power and Water company, which is in 
course of construction on Eel river. Scott and Van Arsdale, ex- 
Senator J. N. Felton and others are interested in the Snow Mountain 
project. They will run a high potential line through Lake county. 
It is the intention of the Lake County Electric Power Company to 
have its lighting system installed by next October. 


BOWLING GREEN, KY.—The Green River Hydroelectric Com- 
pany, of which H. D. Fitch, of Bowling Green, is president, has leased 
from the United States government land and surplus water at Lock 5 
on the Green river, where a plant will be built to develop about 1,000 
kilowatts. This power will be transmitted to Bowling Green, a 
distance of thirteen miles. The Kentucky River Hydroelectric Com- 
pany, of which T. L. Fitch, of Louisville, Ky., is president, will 
develop water power at several dams on the Kentucky river. It will 
transmit this power to manufacturing and other industrial enter- 
prises at Lexington, Frankfort, Paris, Richmond and other points. 
The National Power Company, of which S. H. Ellison, Jr., of Nash- 
ville, Tenn., is secretary, proposes to utilize the water power at Lock 
A, on the Cumberland river, and transmit the power to Nashville, 
which is twenty-two miles distant. 
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TELEPHONE AND TELEGRAPH. 
STERLING, NEB.—The Independent Telephone Company has 
leased the Pohlans block and proposes to install a new system. 
The company will reduce rates to $1 per month. 


WATERTOWN, N. Y.—Several of the local independent tele- 
phone lines in Adams and Rodman will probably be brought together 
under the title of the Adams Center Telephone Company. The 
merger is proposed for mutual benefits. 


LITTLE ROCK, ARK.—As soon as materials arrive the re- 
construction of the telegraph line between Van Buren and Wagoner, 
I. T., a distance of ninety miles, will commence. There will be thirty- 
five poles to the mile on the new line, each of which will carry two 
six-wire arms. 


BELLEFONTAINE, OHIO—The Bell Telephone Company is or- 
ganizing farmers’ telephone companies in every township in Logan 
county. When the farmers have erected the lines the Bell people 
will do the switching, furnish free county service and provide re 
ceivers and transmitters at a rental of $4 a year. 


BESSEMER, ALA.—The Southern Bell Telephone Company is 
making extensive improvements in and about Bessemer. The work, 
when finished, will cost about $10,000 or $12,000. New cables are 
being installed all over the city and in Jonesboro and Lipscomb, 
which will, it is claimed, greatly facilitate the service. 


HARTFORD, CT.—A resolution has been introduced in the legis- 
jature incorporating the Farmington Valley Telephone Company, 
and authorizing it to own, equip, sell, operate and maintain sys- 
tems of telephone exchange and telegraph in any or all of the cities, 
towns and boroughs of Connecticut and other states. It may in- 
crease its present capital of $54,000 to. $500,000. 


BOSTON, MASS.—At the annual meeting of the Southern Massa- 
chusetts Telephone Company, the following officers were elected: 
president, Thomas Sherwin, of Boston; vice-president, Jasper N. 
Keller, of Boston; directors: Frederick P. Fish, of Boston; Thomas 
Sherwin, Jasper N. Keller, Charles F. Ayer, of Lowell; Francis A. 
Couston, of Boston; Dr. Otis Parker, of Lowell; Charles W. Clifford, 
of New Bedford. 


DAVENPORT, IOWA—The city council has passed the ordi- 
nance granting to the Central Union Telephone Company a new 
twenty-five-year franchise. This ordinance provides that the com- 
pany shall place its lines underground in the fire limits, shall give 
the city a new and up-to-date fire and police alarm system, and fixes 
local telephone rates on an equal basis with those of cities of like 
size in the state. The company will also pay all costs of litigation. 


HAMILTON, ONTARIO—Cayuga town council has granted a fif- 
teen-year franchise to the Erie Telephone Company. The company 
agrees to commence the construction of the system in the village 
within six months. The Erie company purposes to extend also to 
Gypsum Mines, York and Canfield, thus giving telephone communica- 
tion with all points in the vicinity. It is said that the new company 
may make some arrangement with the Bell Telephone Company in 
order to gain a good long-distance connection. 


CHICAGO, ILL.—Three new telephone companies have been 
chartered in Springfield to do a long-distance telephone business, 
with Chicago as the centre. The charter also grants the right to 
manufacture apparatus. The new companies are the Chicago, St. 
Louis & Western; Chicago, Milwaukee & Northern, and the Chicago, 
Indiana & Eastern Long Distance Telephone Companies. The capital 
in each case is $5,000, and the incorporators are Conrad H. Poppen- 
hausen, Joseph L. McNab and William G. Hamilton. Mr. Poppen- 
hausen states that the new companies have been formed to extend 
the automatic long-distance telephone service to outside points. 


NASHVILLE, TENN.—At the regular annual meeting of the 
board of directors of the Cumberland Telephone and Telegraph 
Company the present officers of the company were reelected for the 
ensuing year, as follows: James E. Caldwell, president; W. W. 
Berry, William Litterer and A. G. Sharp, vice-presidents; Leland 
Hume, general manager; T. D. Webb, treasurer, and H. Blair 
Smith, auditor. At a meeting of the company held in Hopkinsville, 


W. S. Bransford, of Nashville, and John W. Barr, Jr., of Louisville, 
were elected to membership on the board of directors to succeed 
Nat. Baxter, Jr., resigned, and George R. Knox, deceased, these two 
vacancies having occurred since the last meeting. 
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ELECTRIC RAILWAYS. 
POTTSTOWN, PA.—Plans and specifications have been prepared 
for the extension of the Ringing Rocks trolley line, recently ac- 
quired by the Schuylkill Valley Traction Company, to Boyertown. 


ROANOKE, VA.—The Roanoke Railway and Electric Company 
has announced that it will begin at once the erection of a new 
modern plant, to cost $225,000, on a site purchased recently from the 
Norfolk & Western Railway Company. 


MARQUETTE, MICH.—A deal has just been consummated by 
which the Marquette County Gas Light and Tractian Company 
secures the property of the Marquette car systems at Ishpeming 
and Negaunee.. The properties brought $289,000. 


BRADFORD, PA.—The Western New York & Pennsylvania Trac- 
tion Company, which recently acquired the Bradford and Olean lines, 
is to construct another line between this city and Carrollton, N. Y. 
At Carrollton, the proposed new line will connect with the trolley 
system between Olean and Salamanca. 


BIRMINGHAM, ALA.—The Birmingham Railway, Light and 
Power Company will materially add to the power-house on Powell 
avenue, this year. The plans have been drawn and the appropria- 
tion made for these additions, which it is estimated will more than 
take care of the increased demands for 1907. 


WEST POINT, VA.—The West Point Traction Company has been 
organized, and the following officers elected: J. W. Marshall, presi- 
dent; G. E. Guvernator, vice-president; J. W. Owens, secretary and 
general manager; G. C. Guvernator, A. J. Bagby and W. C. Dunham, 
board of directors. This company will operate motor cars for the 
transportation of passengers and freight in this section. 


HUNTSVILLE, ALA.—The power plant of the Huntsville Rail- 
way Light and Power Company, will be doubled within the next few 
months. The purpose is to provide against an accidental shutdown 
of the service. It is also generally believed that it means the exten- 
sion of the car system. The duplicate plant will cost something 
between $30,000 and $40,000 and will necessitate the enlargement of 
the power plant building. 


ALBANY, N. Y.—The state railroad commission has consented 
to the issuance of a first mortage for $200,000 by the Putnam & 
Westchester Traction Company; a first mortgage for $4,500,000 by 
the Schenectady & Margaretville Railroad; a first mortgage for 
$1,000,000 by the Hancock & East Branch Railroad; and a first 
mortgage for $1,000,000 by the Hudson River & Eastern Traction 
Company. All these companies recently received the permission 
of the commission to build the proposed roads. 


NEW ORLEANS, LA.—Representatives of the Stone & Webster 
syndicate, of Boston, have closed the deal for the purchase of the 
property of the Baton Rouge Electric and Gas Company. The pur- 
chase price was $150,000. C. D. Wyman, formerly manager of the 
New Orleans Traction Company, but now a member of the Stone 
& Webster syndicate, will immediately succeed John D. Fisher as 
president of the company. Plans for rebuilding and renovating the 
entire plant of the Baton Rouge Electric and Gas Company will 
now be perfected and executed. 


BETHLEHEM, PA.—Capitalists of Bethlehem, Nazareth and 
Stroudsburg are at work on a direct trolley line between Philadel- 
phia and Delaware Water Gap. The nearest trolley road is now four- 
teen miles from this mountain resort. The new road will extend 
from Wind Gap to Saylorsburg, thence to the trolley road now being 
build by Wilkes-Barre capitalists to East Stroudsburg and the Gap. 
It is to be known as the Stroudsburg & Wind Gap Street Railway 
Company, of which J. B. Williams, of Stroudsburg, is president. 
A power plant will be located at Pen Argyl. 


OAKLAND, CAL.—The Southern Pacific Company has completed 
the purchase of an entire block west of Fruitvale avenue, the con- 
sideration being $30,000. The property was purchased by the com- 
pany as a site for the new power-house and car barns which it will 
erect in connection with the establishment of an electric line to 
supersede the steam roads which now accommodate the local travel 
in Oakland and Alameda. The company proposes to erect one large 
power plant at this point for the generation of the electric current 
for the entire new system. This will require an outlay of half a 
million dollars. 
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INDUSTRIAL ITEMS. 
THE AUTOMATIC OIL CUP COMPANY, Milwaukee, Wis., is dis- 
tributing an illustrated catalogue devoted to the “Bangs” automatic 
oil cups. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
will be pleased to send to anyone interested upon request its new 
bulletin devoted to coal and ash-handling machinery for power- 
plants. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill., has issued a Spanish catalogue covering its line of 
lighting fixture specialties. This catalogue will be sent to any one 
interested upon request. 


_ THE ROBERT INSTRUMENT COMPANY, 56 Shelby street, De- 
troit, Mich., has ready for distribution a folder describing and 
illustrating Robert pocket volt-ammeters, pocket voltmeters and 
switchboard ammeters and voltmeters. 


THE FRANKLIN ELECTRIC MANUFACTURING COMPANY, 
Hartford, Ct., has leased the Davis Merriam property on Hubbard 
street, Middletown, Ct. This property will be developed as an addi- 
tion to its present large facilities in Hartford, Ct. 


THE MASSACHUSETTS CHEMICAL COMPANY, Walpole, Mass., 
announces that it has been obliged to build a large addition to its 
factory, which has been equipped with the best of modern rubber 
machinery, practically doubling the capacity of the plant. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, has recently 
published two interesting and instructive bulletins. The first, No. 
1,038, is devoted principally to a pictorial exposition of typical 
installations of alternating-current generators. The second, No. 
115, gives directions for erecting Gates elevators. 


THE NEW YORK ELECTRIC CONTROLLER COMPANY, New 
York city, will move to 35-37 Rose street, in the early part of April, 
where it will secure facilities and modern equipment for turning out 
its motor-starters and controllers. This move has been made neces- 
sary because of the increased demand for apparatus and the neces- 
sity for larger facilities. 


THE ELECTRIC CABLE COMPANY, 17 Battery Place, New 
York city, has recently received large duplicate orders for “‘Voltax,” 
the high-potential insulating compound, from the New York Central 
& Hudson River Railroad Company, for use at High Bridge, N. Y., 
where extensive electrical work is being done. Duplicate orders 
have been received also from the Philadelphia Electric Company 
and the Public Service Corporation of New Jersey. 
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THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., has 
ready for distribution the following literature: bulletin No. 1,087, 
describing and illustrating standard direct-current switchboard 
panels; No. ‘1,089 standard alternating-current panels for single- 
phase circuits; No. 1,090, series alternating-current arc-lighting sys- 
tem. There is also a new bulletin index and instruction book No. 
3,024, devoted to series alternating-current arc systems. 


DOSSERT & COMPANY, 242 West Forty-first street, New York 
city, announces that the Western Electric Company has adopted 
the Dossert solderless joint throughout in the electrical equipment of 
its new plant at Hawthorne, Ill. It is stated that a test for conduc- 
tivity showed the mechanical joint to have a loss of 0.05 per cent, 
compared with a loss of 0.30 per cent for the soldered joint. The 
mechanical joint also saved more than two feet of cable, the cost of 
which was said to be equal to that of the joint itself. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in bul- 
letin No. 74, describes and illustrates engine-type alternating-curren: 
generators. The descriptive matter is interesting and instructive, 
and the view shows some of the details of construction and a few of 
the Crocker-Wheeler generators in successful operation. A very 
interesting illustration is that of a 4,000-kilowatt-ampere gas-engine- 
driven alternating-current generator installed at the plant of the 
California Gas and Electric Corporation, San Francisco, Cal. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has ready for distribution the following price lists: No. 5,159, de- 
voted to Edison incandescent lamps of the carbon-filament type; 
No. 5,160, Edison miniature incandescent lamps; No. 5,161, fan 
motors. The following bulletins are also being distributed: No. 
4,481, signal relays; No. 4,482, a guide to the design of medium and 
small-capacity ‘central-station switchboards; No. 4,484, railway sig- 
nals, top-mast, direct-connected, two and three-position type; No. 
4,486, the CQ motor. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has issued the 1907 edition of the Exide battery instruc- 
tion book. This edition is more complete than heretofore, and 
describes the various parts comprising the battery, giving in detail 
the method of operating and caring for the apparatus, as well as 
instructions for assembling and putting it in commission. The 
book is being distributed by vehicle manufacturers, Exide battery 
depots and Exide distributors located in the principal cities through- 
out the country. Upon request any branch sales office of the com- 
pany will furnish copies. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 

AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Sadtler, 39 South Tenth street, Philadelphia. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. § Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings, fourth Friday of 
each month. 


AMERICAN MATHEMATICAL SOCIETY. 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 


Secretary, S. S. 


Secretary, F. N. Cole, 


Secre- 


tary, Calvin W. Rice, 12 West Thirty-first street, New York city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS.  Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, 60 Wall street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES.  Sec- 
retary, Ernest H. Davis, Williamsport; Pa. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. Annual meet- 
ing, Atlantic City, N. J., June 19, 1907. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. Annual meeting held in Boston on third 
Wednesday in March. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. ‘ 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, E. W. Poole, Bridgeport, Ct. 
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ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 

ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N: ¥. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, Marquette Building, Chicago. 

ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 

ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. 

ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday 
of each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wali street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Rolland A. Davidson, 58 William street, New York city. 
ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 

Chubbuck, La Salle, Il. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 
Thirty-ninth street, New York city. 

INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 
INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 

of each month. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS.. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting, Norfolk, Va. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 

IOWA ELECTRICAL ASSOCIATION. 
Iowa State College, Ames, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 

IOWA TELEPHONE ASSOCIATION. 
Boone, Iowa. 

KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Topeka, Kan., October 16, 1907. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. 
retary, J. W. Chambers, Winchester, Ky. 

MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION.  Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, I1l. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


Secretary, L. B. Spinney, 


Secretary, C. C. Deering, 


Sec- 
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MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, James F. Barnett. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Fred P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94. Genesee 
street, Utica, N. Y. Next meeting, New York city, July 17, 1907. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. 
L. Eglin, Engineering Societies Building, 33 West Thirty-ninth 
street, New York city. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWESTERN ELECTRICAL ASSOCIATION. 
U. Kimball, Kenosha, Wis. 
Wis. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D..L. Gaskill, 
Greenville, Ohio. Next annual meeting, Toledo, August 20, 21 
and 22. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Portsmouth, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 
OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 

Currie, Akron, Ohio. 

OLD TIME TELEGRAPHERS AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 

ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 

PACIFIC COAST ELECTRICAL TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. . 

RAILWAY SIGNAL. ASSOCIATION. 
Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 14, 
1907. Next meeting, Chicago, Ill., March 18. 

RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Annual meeting, Atlantic City, N. J., June 19-20. 

SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 
ASSOCIATION. Secretary, T. H. Stuart, Waco, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION.  Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE 
PHONE ASSOCIATION. 
bury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electrical Light Company, Middlebury, Vt. 


Secretary, 


Secretary, R. 
Next annual meeting, Milwaukee, 


Secretary, 


Secretary, C. C. Rosenberg, 


INDEPENDENT TELE- 
Secretary, G. W. Buzzell, St. John- 


- VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 


Secretary, B. L. Fisher, Rocky Mount, Va. 
WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 
WESTERN SOCIETY OF ENGINEERS (Electrical Section). 


Sec- 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, III. 


Record of Electrical Patents. 





Week of February 26. 


845,048. STORAGE-BATTERY PLATE. Joseph Bijur, New York, 
N. Y., assignor to the General Storage Battery Company. A 
method of mounting elements in the grid. 


845,051. ELECTRIC-RESISTANCE APPARATUS. Rolf von Brock- 
dorff, Bregenz, Austria-Hungary. The metallic skeleton con- 
stitutes the electrical resistance. 


845,053. INCANDESCENT-LAMP BULB. . David F. Campbell, Van- 
couver, British Columbia, Canada. A concave, convex bulb con- 
taining a ring-shaped filament. 


845,056. TELEPHONE SYSTEM. Elmer R. Corwin, Chicago, III. 
A modified common battery system. 

845,062. TELEPHONE TRANSMITTER. James M. Dempsey, Chi- 
cago, Ill., assignor of three-tenths to William B. Beckman, Fay- 
etteville, Ark., and three-tenths to Harry T. Rogers and one- 
tenth to Madeline Dempsey, Chicago, Ill. The resistance mate- 
rial is enclosed in a cell. 


845,077. TELEPHONE TRUNKING SYSTEM. Harry C. Goldrick, 


Indianapolis, Ind., assignor to Kellogg Switchboard and Sup- 
ply Company, Chicago, III. 
the outgoing end. 


Supervisory signals are employed at 
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845,101.. POLARITY INDICATOR. Paul Leo, Elizabeth, N. J. A 
polarized indicator connected in the line. 


845,111. CIRCUIT FOR COIN-COLLECTORS. James L. McQuarrie, 
Chicago, Ill., assignor to Western Electric Company, Chicago, 
Ill. A method for controlling the coin-collector. 


845,112. CIRCUIT FOR COIN-COLLECTORS. James L. McQuarrie, 
Chicago, Ill., and Henry M. Crane, New York, N. Y., assignors 
to Western Electric Company, Chicago, Ill. Employs a coin- 
distributing magnet. 








845,051.—ELEcrric-RESISTANCE APPARATUS. 


845,126. 
assignor to Western Electric Company, Chicago, III. 
ended magnetic clutch. 

845,157. COMPOSITE TELEPHONIC AND TELEGRAPHIC CIR- 
CUIT. George M. Yorke, New York, N. Y., assignor to American 
Telephone and Telegraph Company. A telephone system is 
bridged on the line. 

845,188. RAILWAY SIGNAL SYSTEM. Francis M. Myers, Wind- 
sor, Mo., assignor of one-third to Charles A. Draper, Windsor, 
Mo., and one-third to Philip H. Kilpatrick, Corinth, Miss. An 
automatic block system. 

845,219. ELECTROTHERMAL CUT-OUT. Frank B. Cook, Chicago, 
Ill. A protector of homogeneous resistance material. 

845,220. BLOCK SIGNAL SYSTEM. Fred B. Corey, Schenectady, 
N. Y., assignor to General Electric Company. An alternating- 
current signaling system. 

845,268. SPRING TERMINAL-CLIP. John Schade, Jr., Brooklyn, 
N. Y., assignor to Fahnestock Electric Company. A spring clip 
for conductors. 

845,281. ELECTRICALLY OPERATED VALVE. Leonard A. Tir- 
rill, Lynn, Mass., assignor to General Electric Company. A sys- 
tem of remote control. 

845,282. TELEPHONIC-CURRENT REINFORCER OR REPEATER 


SYSTEM. Nathaniel G. Warth, Columbus, Ohio. A differential 
repeater. 


845,288. SWIVEL-TIP FOR ELECTRIC CONDUCTORS. 
F. Barker, Somerville, Mass. A binding-post tip. 
845,316. MEANS FOR RECEIVING INTELLIGENCE COM- 
MUNICATED BY ELECTRIC WAVES. Greenleaf W. Pickard, 

Amesburg, Mass. An electrolytic receiver. 


MAGNETIC CLUTCH. Alfred W. Saville, Chicago, IIl., 
A double- 


William 











Lé 








845, 282.—TELEPHONIC-CURRENT, REINFORCER OR REPEATER SYsTEM. 


845,323. TROLLEY POLE. Charles F. Wensinger, Fremont, Ohio. 
A double-armed trolley. 


845,328. PARTY-LINE LOCK-OUT. Mark P. Boone, Peru, Ind., as- 
signor to the Peru Common Battery Lock-Out Telephone Com- 
pany, Peru, Ind. Separable terminals are provided for the 
talking circuit. 


845,368. INTERRUPTER FOR MAGNETOS. Theodor M. Mueller, 
Braintree, Mass., assignor to Willard E. Dow, Braintree, Mass. 
A spring contact operated by a cam. 


845,370. COIN-COLLECTOR. Frank R. McBerry, Evanston, IIl., 
and James L. McQuarrie, Chicago, Ill., assignors to Western 
Electric Company, Chicago, Ill. A temporary coin-receiver is 
provided. 


845,405. TRACTOR FOR ELECTRICAL TOWAGE SYSTEMS. 
Léon Gerard, Brussels, Belgium, assignor, by mesne assign- 
ments, to American Adhesion Traction Company. Gripping- 
wheels are provided on the tractor. 
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845,406. ELECTRICALLY DRIVEN FLUID-PRESSOR. Arthur H. 
Gibson, Easton, Pa., assignor to the Ingersoll-Sergeant Drill 
Company, New York, N. Y. A method of driving a reciprocat- 
ing compressor. 

845,413. ELECTRIC-RESISTANCE THERMOMETER. Ernst 
Haagn, Hanau, Germany, assignor to the firm of W. C. Heraeus, 
Hanau, Germany. The resistance element is surrounded by 
quartz-glass. 

845,452. TELEPHONE TRUNKING SYSTEM. Francis W. Dun- 
bar, Chicago, Ill., assignor to Kellogg Switchboard and Supply 
Company, Chicago, Ill. A method of connecting in a trunk. 


845,459. ELEVATED ELECTRIC RAILWAY. 
Oakland, Cal. A method of construction. 


James M. Gilstrap, 





845,609.—ELEcTRIC Conpucror: 


845,476. SWITCH MECHANISM FOR ELECTRIC-LAMP SOCKETS 
AND THE LIKE. James P. Neilson, Bridgeport, Ct., assignor 
to the Bryant Electric Company, Bridgeport, Ct. A key-switch. 


845,496. INSULATED RAIL-JOINT. George W. Whiteman, Phila- 
delphia, Pa. A method of insulating splice-bars. 


845,522. AUTOMATIC SIGNAL ATTACHMENT FOR TELEGRAPH 
REGISTERS. John C. Carmody and Walter K. Pulsifer, Fitch- 
burg, Mass. The recorder automatically lights a lamp. 


845,533. TELEPHONE SYSTEM. William W. Dean, Chicago, II1., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A plurality of testing contacts is provided. 


845,546. TELEPHONE MAGNET. Aaron E. Harrison, New York, 
N. Y., and Crowell M. Haslett, Jersey City, N. J. A ring 
magnet with laterally projecting poles. 


845,585. CARBON ELECTRODE AND THE METHOD OF PRO- 
DUCING THE SAME. Truman P. Sharts, Readsboro, Vt., as- 
signor of one-fourth to Charles J. Howe, Jamaica, Vt., and one- 
fourth to William C. Davis and one-fourth to J. H. Cole, Reads- 
boro, Vt. Carbon is produced by the combustion of petroleum. 


845,609. ELECTRIC CONDUCTOR. Sidney G. Brown, London, Eng- 


land. <A spirally wound conductor, the adjacent turns being 
insulated. 
845,614. POT-HEAD. William Callahan, South Bend, Ind. Three 


compartments are provided through which the conductor passes. 


845,637. WATCHMAN’S ELECTRIC TIME-DETECTOR. Otto E. 
Hausburg, New York, N. Y. The recording perforators are 
crank-shaped. 

845,655. AUTOMATIC CIRCUIT-BREAKER. Harry W. Leonard, 
New York, N. Y. A no-voltage circuit-breaker. 





845,722.—ProtTectiInG DEVICE FoR VAPOR APPARATUS. 


845,656. ELECTRIC-CIRCUIT CONTROLLER. Harry W. Leonard, 
Bronxville, N. Y. A motor starter. 


845,670. VACUUM APPARATUS. Percy H. Thomas, East Orange, 
N. J., assignor to Cooper Hewitt Electric Company, New York, 
N. Y. Undesirable gases are removed from the apparatus by 
passing other vapors through it. 


845,688. SIGNALING SYSTEM FOR ELECTRIC. RAILWAYS. 
Charles P. Breese, Norfolk, Va., and Adoniram J. Wilson, West- 
field, N. J., assignors to the Hall Signal Company. A _block- 
signal system. : 


845,722. PROTECTING DEVICE FOR VAPOR APPARATUS. Percy 
H. Thomas, East Orange, N. J., assignor to Cooper Hewitt Elec- 
tric Company, New York, N. Y. Cup-shaped receptacles ‘sur- 
rounding the lead-in wires protect the latter from sudden Jars. 








